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pur address of Mr. emphasized 
The Human Element in engineering, and in the develop- 
ment ‘of this phase of the Society’s activities, there is nothing - 


of more importance than the meetings being held in various 


sections. of the country. . The Council is anxious to make these. 
_ meetings of increasing interest and value and has appointed a 
- Committee on Local Meetings, to cooperate with the officers | 


of the Geographical snag which at present are: 


Boston (Minneapolis-St. Paul) 
Buffalo | New Haven 
“Chicago York 
Cineinnati Philadelphia 
Angeles San Francisco 


: -where there are a sufficient number. to warrant it, are encour- 


aged.to arrange for regular meetings: . These may be in the 


-. mature of informal dinners at which ‘technical matters can be 


presented and ‘discussed. . The expense of hall, lantern, 


printing, ‘etc., will be borne by the Society. It is preferable 
that our sections cooperate with other engineering organi- 
"zations, . particularly if there i is @ local engineering society. 


. The sucessful development of new sections and’of those 


now existing is dependent upon the interest evinced by the 


"membership ‘in securing the moral.and financial cooperatign 
_ of all well-qualified enginéers in their réspective districts. In 
all relations of life one obtains benefits in a to mat 
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AMBROSE SWACEY, PAST-PRESIDENT OF THE AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS, DONOR OF THE 
INITIAL GIFT TO THE ENGINEERING FOUNDATION, INAU- 
GURATED BY THE UNITED ENGINEERING SOCIETY FOR 
THE FURTHERANCE OF RESEARCH iN SCIENCE AND 
ENGINEERING, OR FOR THE ADVANCEMENT IN ANY OTHER 
MANNER OF THE PROFESSION OF ENGINEERING AND 
THE GOOD OF MANKIND. 
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THE ENGINEERING FOUNDATION 


N Wednesday evening, January 27, 1915, was held 
O in the auditorium of the Engineering Societies 
Building the inaugural exercises of The Engineering 
Foundation, established by the United Engineering 
Society. The initial gift to the Foundation of $200,- 
000, made by Ambrose Swasey, Past-President of The 
American Society of Mechanical Engineers, was for- 
mally accepted at this time. So far as known this is 
the first instance of a foundation devoted to engineer- 
ing purposes. This meeting constituted also an appro- 
priate tribute to the generous gift made to the Founda- 
tion and gave opportunity for expression of the satis- 
faction and approval which are felt by engineers every- 
Where at the establishment of a means of promoting 
the good of mankind through the work of the engineer 
along the broadest lines. 

Gano Dunn, President of the United Engineering 
Society and Past-President of the American Institute 
of Electrical Engineers, acted as presiding officer, and 
on the platform were seated representatives of the 
three societies constituting the United Engineering 
Society, and of the American Society of Civil En- 
gineers. Members of the four societies and many 
other triends interested in the profession composed the 
audience. 

The first address of the evening was made by Gano 
Dunn, who reviewed the history of the Engineering 
Societies Building, the purpose of the United En- 
gineering Society, and the formation of The Engineer- 
ing Foundation. 


ADDRESS BY GANO DUNN 


Mr. Dunn said that the United Engineering So- 
ciety is a creation for the purpose of enabling three 
of the great engineering societies, The American So- 
ciety of Mechanical Engineers, the American Insti- 
tute of Mining Engineers and the American Institute 
of Electrical Engineers, to do jointly more than they 
could do separately. It is a corporation which holds 
in trust the property on which the Engineering So- 
cieties Building is located, the building itself, and 
its contents. The property and its contents were con- 


tributed by the founder societies, and the building by 
Mr. Andrew Carnegie. The interesting fact was 
pointed out that the celebration of the inauguration 
of The Engineering Foundation occurs almost exactly 
ten years from the date of the first meeting of the 
United Engineering Society, so that this occasion is 
partly a decennial. It is to be hoped that in the next 
ten years as much fruit will be born of the Founda- 
tion as the United Engineering Society has produced 
during the past ten years. The charter of the United 
Engineering Society contained among the other 
paragraphs describing its powers the following: ‘‘ To 
take real and personal property by grant, devise or 
bequest, and use, maintain, occupy, lease, mortgage 
and convey the same.’’ It was in the minds of the 
men who drafted this document that the time would 
come when the usefulness of the United Engineering 
Society would extend far beyond a corporation for 
owning and administering the building. But, said 
the speaker, ten years went by before that provision 
was made use of, and tonight we are together because 
a distinguished engineer, a man of marked intellectual 
power, a man of marked personality, has felt in his 
heart that he wanted to do what would most benefit 
not only the engineering profession but mankind, and 
believed that through the agency of the United Engi- 
neering Society it could be done. 

We have foundations of many kinds,—for philan- 
thropy, for civic betterment; foundations for many 
noble purposes seem to characterize American public 
life. But as yet we have to hear of a founda- 
tion in engineering. At last our turn has come, at 
last the human element is recognized among engi- 
neers in benefaction, and at last engineering is in- 
cluded among those human activities which are felt 
to be sufficiently important to promote. 

The speaker explained that when the trustees of 
the United Engineering Society came to consider all 
the possible objects and uses to which a foundation 
could be put, they felt it could be best administered 
if in the hands of a responsible and distinguished 
board, separate from their own, with entire freedom 
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as to the expenditure of their resources. It was felt 
further that the work could never be successful or 
representative of the whole field of engineering if its 
roots were in only the three national engineering so- 
cieties which constitute the United Engineering So- 
ciety. Without the codperation of the American So- 
ciety of Civil Engineers, he said, ‘‘ the pioneer so- 
ciety that we and all engineers have looked up to 
with honor and respect; the society from which we 
have taken our standards of conduct, the society whose 
numbers are more advanced generally in years, the 
society whose name we as engineers have loved to 
conjure with when we have been speaking with pride 
of the accomplishments of engineers—that society, we 
felt, must take part in the work of the United En- 
gineering Society, or the work of the Foundation 
could not be expected to be successful. The structure 
of the Engineering Foundation, therefore, was so ar- 
ranged that it should be managed by a Board of 
eleven members, of which the President of the United 
Engineering Society should be ex-officio one, two mem- 
bers from each of the founder societies, two from the 
American Society of Civil Engineers, and two from 
the world at large. In this latter provision the trus- 
tees hoped to introduce into the Foundation an out- 
side element and a point of view that would forever 
save the Board from becoming narrow, and would like- 
wise inspire new ideas.’’ The speaker said that in 
his opinion they never did so wisely as when they 
called upon the world in general to share with them 
in administering this great trust. 

Mr. Dunn said that in proposing this structure to 
our sister society and inviting them to share in the 
management of the trust, a letter of acceptance was 
received which the trustees felt insured that the fu- 
ture of The Engineering Foundation would be a bril- 
liant one. After consideration on the part of its offi- 
cers and its official board of direction, the American 
Society of Civil Engineers replied as follows: 


I have the honor to state that your letter of January 5, 
1915, was presented to the Board of Direction of this So- 
ciety, together with the Amendments to the Charter and By- 
Laws of the United Engineering Society, which provide for 
The Engineering Foundation, and that the action of the 
undersigned in the matter up to that date was approved. 

I am instructed further to say that the American Society 
of Civil Engineers is very glad to become one of the four 
societies to be represented on the Board in whose hands the 
administration of The Engineering Foundation is to be 
placed. 

I am instructed also to express to you, and through you 
to all who have been interested in this matter, and especially 
to the donor of the present endowment, the appreciation of 
the Board of Direction of the American Society of Civil 
Engineers of the courtesy which has been extended to the 
Society in giving it the opportunity to participate in this 
movement. 

Yours very truly, 


(Signed) Cuas: WarREN Hunt, Secretary. 


In conclusion Mr. Dunn said: 
“This structure was created at this time because of the 
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urging of the donor, whose name I have not mentioned, but 
whose personality I have indicated, and now that I have de- 
scribed it, I should like to announce what he bas done, and 
who he is. In doing this, 1 again wish to comply with his 
request that his part be made as small as possible, and I 
must say that this on my part, is a perfunctory compliance, 
because, while he undoubtedly wishes it so, we can never for- 
get how large is the part he has played not only in giving 
this endowment, but in initiating and creating the structure 
that undoubtedly will be the receptacle of many future en- 
dowments, and the center and source of much important 
work in the future.” 

This is the letter: 

Deak Proressor Hurron: I am pleased to acknowledge 
receipt of yours of the 20th instant, also copy of the min- 
utes of the Board of Trustees of November 19, and I appre- 


ciate the courtesy of the Board in submitting them to me 
before final approval. 

The name adopted, “* The Engineering Foundation,” is 
ideal, and the plan of organization and administration, as 
given in the minutes, is along the broadest lines and most 
admirable in every respect. I have no suggestions or recom- 
mendations to offer. 

As soon as I am advised that the plan of organization of 
The Engineering Foundation submitted has become the law 
of The United Engineering Society, I will be pleased to 
transmit to the officer designated by the Society, the two 
hundred thousand dollars ($200,000) which constitutes my 
gift to the Society for The Engineering Foundation; the 
income only of which is to be used for the purposes of the 
Foundation. 

As to the date of the general meeting when the plan of 
the Foundation is to be made public, if agreeable to the 
Board, it seems to me it would be well to have it some time 
during the last week in January. 

I want the members of the Board to know how much I 
appreciate the interest they have manifested in working out 
the problems relative to the Foundation, and the pleasure 
it has given me to be associated with them in their splendid 
undertaking. 

With all best wishes, 

Very truly yours, 
(Signed) AMBROSE SWASEY. 
REMARKS BY AMBROSE SWASEY 


Mr. Swasey was then called upon by the Chairman 
and very briefly expressed his appreciation of the cor- 
dial manner in which the announcement had been re- 
ceived. He believed that the meeting was also evi- 
dence of the appreciation felt of what had been ac- 
complished by the United Engineering Society and 
the work which they had done in planning and bring- 
ing about this Foundation. It is a very simple mat- 
ter to throw a few shovelsful of coal under the boiler, 
he said. We must have fuel if we would have power. 
But to the engineers who designed the boiler and the 
engine, and who so proportioned them and so corre- 
lated them that the products of combustion can be 
used to greater advantage than ever before for the 
benefit of mankind, the greater credit belongs. 


ADDRESS BY ROBERT W. HUNT 


Robert W. Hunt, Past-President of the American 
Institute of Mining Engineers, paid a personal tribute 
to Mr. Swasey, as a lifelong friend, and said that it is 
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one of the few certainties of this world that the greatest 
earthly happiness comes to those who have made others 
happy. The United Engineering Society, which will 
administer this Foundation ‘‘ to develop, direct and 
conserve the forces of nature for the benefit and uplift 
of mankind through the instrumentality of the en- 
gineer,’’ was made possible by the generosity of one 
man, Andrew Carnegie. He wisely surrounded his gift 
made in recognition of the profession and the men who 
had made possible his own financial success, with con- 
ditions which required efforts and contributions from 
others, and also, as became a true humanitarian, did 
not make the institution a personal one. As a result 
engineers in every department of the profession, as 
well as all believers in engineering, have united in 
making the proposition successful, entirely ignoring 
self. 

This Foundation is the conception of one man who 
does not seek individual aggrandizement, but rather 
through his own munificence to create a base upon 
which others can unite with him in building a strue- 
ture which will benefit all humanity. This structure 
will not be his nor any other man’s, but to each one 
who may hereafter add to its growth and usefulness 
will be given the happiness incident to helping to up- 
lift mankind. This is no new role to Mr. Swasey, to 
whom all human beings, whether they have the yellow 
skin of the Far East or are the laboring boys and men 
of his own country, are fellow-mortals. While he built 
telescopes to comprehend in part the incomprehensible 
universe, his love for and his desire to serve his fellow 
men has grown and has manifested itself in many 
ways. 

Mr. Hunt related an incident of Mr. Swasey's suc- 
cessful fight for the new post office building in Cleve- 
land, which was finally built, as a result of his efforts, 
of granite instead of limestone. This was but an in- 
stance of Mr. Swasey'’s many unselfish efforts for pub- 
lie welfare. Many of his works of benefaction were 
known only to a few. He spoke also of his lifelong 
friendship with Mr. Swasey and said that in the start- 
ing of this project Mr. Swasey was only opening the 
way and making it practical for others to give. 


ADDRESS BY HENRY 8S. PRITCHETT 


Dr. Henry S. Pritchett, President of the Carnegie 
Foundation for the Advancement of Teaching, spoke 
upon the significance of the gift and its meaning for 
engineering science and civilization. Great numbers 
of research institutes already exist in Europe and 
America, but never has such an agency for research 
been placed in the hands of a group of engineering 
societies. The word research has become almost a shib- 
boleth in university circles; but it must be confessed 
that a great proportion of this is the imitation, not the 
reality. In the sense in which it is used in this Foun- 


dation, he thought, it means the attempt to formulate 
and solve those problems of science which touch most 
directly the comfort, the happiness and the progress 
of the nation and of the world. In this process it re- 
quires quite as high an order of ability to formulate 
the problem clearly as to solve it. 


“ Research considered as a process of scientific thinking 
and discovery is not a task to be set before the immature 
and the untrained. It is quite true that the best training for 
research may not always lie in university halls. A long roll 
of illustrious men whose names the world cherishes found 
their way to the solution of the great problems of science and 
of industry by other paths than the university. This means 
simply that they became thinkers in their own way. 

“The process of research, therefore, as one may expect 
it to be carried forward by such an agency as this, involves 
first the clear formulation of problems, and then the attack 
upon the problem by all the avenues and by all the agencies 
of science; and this process, it may well be assumed, will be 
successfully carried out only by those men who have learned 
to think, who are familiar already with the present state of 
science, and who—using this as a basis—-push forward the 
boundaries of our knowledge into new fields. True research 
implies clear thinking, minute knowledge of the field of 
science, and patient endeavor. 


“The development of such a research agency by the great 
engineering societies, through a fund entrusted to them, has, 
to my thinking, far reaching significance, first, for engineers 
themselves; secondly, for research; and in the third place, for 
the public, the great body of citizens. 


“So far as engineers themselves are concerned, the offer 
and acceptance of this foundation signalizes the fact that 
engineering in America is to-day a profession, not a business. 
For two centuries and more the civilized nations have recog- 
nized three great professions—that of the law, of medicine 
and of the clergy. Only within our generation has engineer- 
ing been admitted to the fellowship of this group; and it has 
come because the world now recognizes that the man who 
serves in the field of applied science, if he serve in the right 
spirit, gives a part of his energy to the service of the public. 
It is in just this respect that business differs from a profes- 
sion. Physician and lawyer and clergyman accept pay, but 
im each of these professions it is clearly recognized that the 
service must not be governed by the pay, that a large part of 
the energy of the profession must be given to the service of 
the common good, that members of a profession occupy a 
quasi-public relation. Only when the men of a ealling attain 
this sense of professional consciousness can the calling pass 
from that of a business to that of a profession. The mem- 
bers of a vocation who take upon themselves the responsibil- 
ity for the direction and encouragement of scientific research 
have risen out of the business of engineering into the pro- 
fession of engineering. 


“With regard to research it may be said that, while en- 
gineering research in its essence partakes of the nature of all 
research, it undertakes to formulate an answer to certain 
questions which are not likely to be dealt with successfully 
elsewhere. Ever since universities and institutes for research 
have existed there has gone on the discussion between what 
is called theory and what is called practice. As Professor 
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Pupin has well put it, ‘It is the practice which formulates 
the question; theory seeks to answer it.’ 

“It is the man in the practice who formulates the ques- 
tion. It is the scientist who finds the answer. 

“The criticism of university research has been that theory 
and practice, the man who formulates and the man who 
solves, have not always been happily related. In a research 
agency conducted by associations of engineers there ought to 
be the most fortunate alliance of theory and practice. Here, 
the practitioner who questions and the man who seeks to 
solve, the man who formulates and the man who delves ought 
to find their closest association. And it will be interesting to 
observe how, under such auspices, theory and practice will 
learn to go hand in hand. 

“To the public the foundation of such a research agency 
in the field of applied science may well mean the inauguration 
of a series of studies having the greatest significance for 
public well-being and for publie needs. The most striking 
illustration of such a result has been already given in the 
history of a small research laboratory of applied science, 
started in the technical school, at Charlottenburg, some forty 
years ago. The effort arose out of the questions formulated 
and laid betore the scientifie staff of the techineal school by 
the men of the steel industry; and out of the solutions of 
these questions the steel industry of Germany grew. Cradu- 
ally the inquiry arose, why should there not be an institute of 
engineering research to which any citizen engaged in the 
industries may bring his problems? to whose laboratories 
may be brought not alone the questions relating to the manu- 
facture of steel, but those relating to the chemical industry, 
textile industry, electrical manufacturing and industries of 
every sort, in a word, all the questions which to-day in the 
manufacturing establishments of a great nation are constant- 
ly being asked ? 

“Out of the little research laboratory at Charlottenburg 
have grown the great testing laboratories ( Versuchtanstalt 
covering many acres and offering themselves freely to the 
solution of every technical question that the industries in 
Germany can present. Any company engaged in the indus- 
tries may bring its problems here. Any experts may come in 
and take part in the study, all the literature on the subject is 
made available, and under the combined efforts of the expert 
of the government laboratory and the experts of the industry 
a solution is generally found. 


“The process is illustrated by the story which a paper 
manufacturer in Berlin told to me some years ago. His com- 
pany manufactured wood pulp from the forest of a certain 
region. A change was made and their wood supply was 
drawn from another region. The formulae they had hither- 
to used no longer sufficed, and despite every effort of their 
own no solution had been found. Financial ruin stared the 
company in the face. The problem was carried up to the 
government laboratories of engineering research. At the 
end of two months all difficulties had vanished and pros- 
perity returned to the manufacturer. 


“Dr. Martens, the director of the research institute at 
Grosslichterfelde, told me that the complete and orderly col- 
lection of scientific literature and of scattered scientific solu- 
tions in research made available at Grosslichterfelde was one 
of the great factors in the success of the research establish- 
ment. ‘ Four times out of five, said he, ‘when a manufac- 
turer brings us a problem we find that it has already been 


THe JouRNAL 
Am.Soc.M.E. 


solved somewhere in the world by somebody, but by someone 
who generally used the solution in a different connection. 
Our greatest service is to place at the disposal of the in- 
quirer the entire literature of his subject, and in this he will 
generally find a solution of his question already made.’ 

“Who can tell but that this modest agency for research, 
under the direction of the great engineering societies of 
America, may develop in due course into a national establish- 
ment to which any man in the industries may bring his prob- 
lem with full hope of solution ? 

“We found here to-night an agency for human uplift and 
human development. It is founded not in brick and mortar 
but in the living engineers of these great engineering socie- 
ties, which shall go on from decade to decade and from 
generation to generation. If our civilization endures, this 
association of engineers will develop with the ages. They 
will never die. And in their hands this ageney of research 
will also be immortal, serving humanity from century to 
century and from age to age. 

“It has been founded by an engineer at once wise and 
modest. To have founded such an immortal ageney for hu- 
man endeavor is to become oneself a partaker in immor- 
tality.” 


REMARKS BY CHARLES MC DONALD 


Following the address by Mr. Hunt, the Chairman 
ealled upon Mr. Charles MeDonald, Past-President 
of the American Society of Civil Engineers, saying 
that if The Engineering Foundation had no other vir- 
tue than to bring into closer unity the four great en- 
gineering societies, it would have accomplished results 
of greatest value. 

In response Mr. MeDonald said that the American 
Society of Civil Engineers welcomed the efforts to be 
made through this gracious gift to The Engineering 
l’oundation. His society would be glad to codperate in 
working for the general good of the profession. No 
matter what organization he was representing, he 
wished to be considered at this time as a member 
broadly of the whole profession. 


REMARKS BY ALEX. C. HUMPHREYS 


Dr. Alex. C. Humphreys, Past-President of The 
American Society of Mechanical Engineers, then for- 
mally accepted Mr. Swasey’s gift in behalf of the 
Board of Trustees of the United Engineering So- 
ciety. He quoted the by-law of the Society which 
covered the administration of such a fund and which 
reads as follows: 


The Engineering Foundation Board shall have discretion- 
ary power under the By-Laws in the disposition of the funds 
received by it. 

The Board may use any part of its funds and in any 
manner, which it deems proper for the furtherance of re- 
search in Science and Engineering, or for the advancement 
in any other manner of the Profession of Engineering and 
for the good of Mankind. 

The Board may, by publication or publie lectures or by 
other means, in its discretion, make known to the world the 
results of its undertakings. 
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This By-Law, he said, had been written in an effort 
to interpret Mr. Swasey’s broad-minded and_ self- 
effacing intentions. 

The acceptance of the fund, he said, meant the aec- 
ceptance of a grave responsibility, which would, he be- 
lieved, be met with the full determination on the part 
of the representatives, present and future, of the 
four societies to administer this fund and additional 
contributions in the interest of the larger needs of 
mankind. He hoped that the Foundation in its activ- 
ities would always stand for the truth, the whole 
truth and nothing but the truth. 


AM BROSE SWASEY 
Donor of the Initial Gift to the Engineering Foundation 


Ambrose Swasey is widely known as a member of 
the firm of Warner & Swasey of Cleveland, Ohio, 
prominent machine tool builders and the foremost 
builders of telescopes in the world. Among the 
instruments which they have designed are the famous 
Lick, Yerkes, and United States Naval Observ- 
atory telescopes, as well as the great 72-inch reflecting 
telescope for the Canadian Government, which is now 
under construction. Mr. Swasey is known also, in addi- 
tion to his engineering achievements, for his practical 
efforts towards scientific education and the advance- 
ment of the profession. His gift for the establishment 
of The Engineering Foundation is in line with these 
undertakings, which may be destined to outlast his 
fame as an engineer. Mr. Swasey gave the handsome 
observatory to Denison University at Granville, Ohio, 
and the science building for the University of Nan- 
king and the Young Men’s Christian Association 
Building for the Canton Christian College now be- 
ing erected in China, were made possible through his 
gifts. He has also, as president of the Warner & 
Swasey Company, interested himself earnestly in the 
establishment and conduct of its school of apprentices, 
and indeed the weight of his influence is to be found 
in every project tending to the development and en- 
couragement of the human element, helping men to 
help themselves. 

Dr. John A. Brashear, a life-long friend of Mr. 
Swasey, gave the following account of Mr. Swasey’s 
life in an article which appeared in Cassier’s Maga- 
zine for March 1897. The whole article, which can- 
not here be reproduced because of lack of space, is well 
worth reading as the tribute of one eminent astrono- 
mer to another. 

‘* Ambrose Swasey was born in Exeter, N. H., his 
ancestors being among the early settlers of New Eng- 
land, coming to America in 1638. He received his 
education in the ‘ Little Red School House’ of the 
district, and his after life has shown that the seed 
sown by the old schoolmaster fell upon good ground. 
At the age of eighteen he entered upon the machinist’s 


trade in Exeter, and in 1870, in company with his 
present partner, Mr. Worcester R. Warner, he left 
the granite hills of his native State to go into the 
employ of the Pratt & Whitney Company, at Hart- 
ford, Conn. His energy and ability soon became 
manifest to his new employers, and his aptness in 
the solution of mechanical problems was so thoroughly 
appreciated, that the remark, ‘ Send it up to Swasey,’ 
was a common one with them. 

‘* While in charge of the gearing department, he 
invented and perfected the epicycloidal milling ma- 
chine for producing the true theoretical curves of 
the teeth of gears, and a few years later he made 
another advance step in the solution of that difficult 
problem, inventing an entirely new process for gener- 
ating and cutting spur gears, which proved a 
practical solution of the very important theory of 
the interchange system of gearing. In 1880, Mr. 
Swasey resigned his position with the Pratt & Whit- 
ney Company and, together with his present partner, 
established in Cleveland, O., the business which has 
since grown to such large proportions. Mr. Swasey’s 
inventive and mechanical genius has emphatically 
manifested itself in the design and construction of the 
fine machine tools and astronomical instruments made 
by his firm. 

‘** It seems a most fortunate circumstance that these 
two men, Ambrose Swasey and Worcester R. Warner, 
should have associated themselves together as part- 
ners, for although the making of astronomical instru- 
ments was not in their original scheme when start- 
ing the business of machine construction, Mr. War- 
ner’s taste for astronomy, and his interest in the 
appliances used by astronomers, combined with Mr. 
Swasey’s love for artistic design, and his ability as 
a mechanical engineer, naturally led them to take hold 
of the questions pertaining to such instruments. 

‘* In recent years observatories and instruments 
had inereased to such dimensions in America that 
most intricate problems, requiring the highest engi- 
neering skill, were demanding solution. The largest 
refracting telescopes constructed previous to 1880 
were the 26-inch telescope of the United States Naval 
Observatory, at Washington, D. C., the 27-inch of 
the University of Vienna, Austria, and the 30-inch 
instrument of the Pulkova Observatory, Russia; but 
the Lick telescope, as projected, was to have nearly 
half as much more light-gathering power than any 
refractor that had hitherto been constructed, and the 
difficulties of mounting such an immense instrument 
are enormously greater than those attending the con- 
struction of a smaller one. 


‘* In 1886 the Lick trustees invited four firms to 
submit designs for the 36-inch telescope, which was 
to be the largest and most powerful ever constructed. 
Two of the competing firms were from abroad and 
two from the United States. 
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‘The competing designs for this great telescope 
were sent to the Lick trustees in San Francisco, and 
after careful consideration the plans submitted by 
Messrs. Warner & Swasey were accepted, and they 
were awarded the contract, although their price was 
the highest. The design of this important instru- 
ment was carefully studied in every detail, and the 
highest standard of excellence was maintained 
throughout. It was finally erected on Mount Hamil- 
ton, in California, during the winter of 1887 and 
1888 under Mr. Swasey’s personal supervision.’’ 

This instrument was very naturally subjected to 
much criticism, but it stood all the tests and when 
the Government desired to reconstruct the Naval Ob- 
servatory at Washington in 1890, the Warner & 
Swasey Company were given the contract for the 
26-inch telescope: and they were also later entrusted 
with the task of making the 40-inch telescope, and 
also the 90-foot dome and the 75-foot elevating floor, 
for the Yerkes Observatory, Williams Bay, Wis. 

The manufacture of meridian circles, transits and 
other astronomical instruments of extreme accuracy 
and precision has formed a large part of the firm’s 
work, and in the designing of all these instruments 
Mr. Swasey has taken an important part. For gradu- 
ating the fine circles of these delicate instruments, 
it was necessary to have a circular dividing engine, 
and as there was no instrument in the country of 
sufficient accuracy, the problem was taken up of de- 
signing and perfecting such an engine which, when 
completed, was capable of dividing circles auto- 
matically up to 40 inches in diameter with an error 
of less than one second of an arc, probably the most 
accurate circular dividing engine ever constructed. 

Mr. Swasey is the inventor of a number of instru- 
ments used by the Government in its coast defense, 
including several improvements in the construction of 
range finders. 

Many honors have come to Mr. Swasey for his work 
and achievements. He is a past-president of the 
Society, a member of the Institution of Mechanical 
Engineers of Great Britain and of the British Astro- 
nomical Society, he is a Fellow of the Royal Astro- 
nomical Society, is past-president of the Cleveland 
Engineering Society, and, in 1900, received from the 
French Government the decoration of The Legion of 
Honor for his achievements in the design and con- 
struction of astronomical instruments. He was a 
member of the Jury of Awards of the Nashville, the 
Pan-American and the St. Louis Expositions and 
Vice-President of the Jury of Awards of the James- 
town Exposition. In 1905 he served as president of 
the Cleveland Chamber of Commerce, and the same 
year the degree of Doctor of Engineering was con- 
ferred upon him by Case School of Applied Science. 
Mr. Swasey was married October 24, 1871, to Lavina 
D., daughter of David and Sarah Ann (Dearborn) 
Marston, and he and Mrs. Swasey had traveled exten- 
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sively up to the time of Mrs. Swasey’s death early 
in the vear of 1913. 


TESTIMONIAL DINNER TO AMBROSE SWASEY 


The President and Trustees of the United Engi- 
neering Society tendered a testimonial dinner to Mr. 
Ambrose Swasey, Past-President of The American 
Society of Mechanical Engineers, at the University 
Club, Tuesday evening, January 26, 1915. 

There were present the members elect of the Board 
of Trustees of the United Engineering Society, the 
presidents and secretaries of the four national engi- 
neering societies and the Engineers” Club, the speakers 
at the inauguration of the Foundation on Wednesday. 
a group of other friends in the several societies who 
had been conferring with Mr. Swasey in the develop- 
ment of the Koundation, and the benefactors of the 
founder societies. 

Impromptu addresses were made by John 
Hammond, E. D. Adams, Charles FF. Scott, and T. 
A. Rickard of London, member of the Lron and Stee! 
Institute, editor of the Mining Review of London 
and the Mining and Seientifie Press of San Francisco. 
Mr. Rickard commented on the status of the progress 
of the professional engineer in relation to the status 
of members of the other professions, of law, ete. Dr. 
H. S. Pritchett also spoke of the enduring features 
of a foundation administered by an engineering so- 
ciety which would go on from generation to genera- 
tion and from century to century. Dr. M. Lo Pupin 
spoke of the opportunities of useful service which this 
Foundation could render. In conclusion, Mr. Swasey 
himself made a few remarks, saying that his contribu- 
tion was only the beginning and that it was his hope 
that engineers generally would make further contribu- 
tions. The final greeting to Mr. Swasey, all members 
of the dinner rising to their feet, was a vow similar 
to that made by the signers of the Declaration of In- 
dependence: ‘‘ For the support of this Declaration, 
R we mutually pledge to each other, our ‘ives. 
our fortunes and our sacred honor.”’ 


COMMENTS ON THE ENGINEERING 
FOUNDATION 

As the first endowment to be devoted to the advance- 
ment of engineering, much interest has been aroused 
as to the purposes for which The Engineering Founda- 
tion will be expended. Mr. Swasey in making the first 
gift to the Foundation, wisely and characteristically 
made no stipulation as to the method of its application, 
and there has as yet been no announcement from the 
Board which will administer the fund. 

A number of members of the Society and others in- 
terested in engineering have been asked to express their 
opinion upon the value of this Foundation and to make 
any suggestions they may have as to how it may best 
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be applied. Quotations from their replies are given 
herewith. None of these embody any official statement, 
but will be interesting nevertheless as representing 
Various Viewpoints, 

The replies follow : 


My opinion of the significance of the Foundation is well 
expressed in a wire which | have formulated to send to Mr. 
Swasey on the morning of Wednesday, the twenty-seventh. 
It is as follows: 

“My dear Mr. Swasey: This is a signifieant day. By 
vour thoughtful and generous action, it introduces a process 
whereby new truth will be revealed, engineering practice 
will be improved, industry will be stimulated and the prog 
ress of mankind advanced. Pray aceept from me, a humble 
worker in the ranks, expressiols of sineere appreciation and 
renewed assurances of personal admiration and esteem. May 
God bless vou and give vou satistaction and joy in the 
toundation vou have created.” W. F. M. Goss. 


The Engineering Foundation established by the United 
Kngineering Society, to whieh Mr. Ambrose Swasey, Past 
President of The American Society of Mechanieal Ene 
neers, Is the first contributor, marks a new pomt of de 
parture im the advance of the Engineering Profession. 

Not the least important feature of this very important 
undertaking is the enlistment of the interest of the four 
national societies of Civil, Mining, Mechanical and Electrical 
Engineers in a common cause for the advancement of the 
Profession. 

What Mr. Swasey has done others may be encouraged to 
do when it has been shown that The Engineering Founda 
tion is being administered upon broad principles and the 
results obtained are of value and are given free to the 
Engineering Profession of the world. The success and the 
power for good of this great undertaking devolves upon The 
Engineering Foundation Board.—.Jesse M. 


I am dehghted to know of the inauguration of The Engi 
neering Foundation and | congratulate the profession not 
only on the possession of such an aid for the advancement 
of the arts and seiences connected with engineering but on 
having in its ranks one who is willing to aid in the work of 
benetiting mankind. I feel that sueh a foundation would 
have a wide field of usefulness in making grants to aid in 
investigations which are being made or which should be 
made, A little aid at the right time may help many to 
tinish work which would remain unfinished without  tlus. 
I am sure that great good will result from The Engineering 
Foundations. Artuur M. Greene, Jr. 


A natural use for the income of such a fund would be 
the carrying on of researches along mechanical lines through 
committees of the Society, in such a way as to add to the 
fund of engineering knowledge. As an illustration, such 
work as Mr. F. A. Halsey is proposing to do, when financial 
backing can be secured, in connection with the testing of 
worm drives and the aetion of worm wheel and spiral teeth, 
would seem to come directly in the class mentioned. 

Also, such work as is being done by the various com- 
mittees of the Society; for example, our Committee on 
Serew Thread Limits and Tolerances has suggestions in 
mind as to methods of gaging and measuring screws, so as 
to determine simultaneously the errors of lead and diameter. 
If funds were available to produce such gages and actually 
make a trial of them, more tangible results would follow 
than are possible at the present time. 

It goes without saying that there would have to be care- 
ful guarding of the use of such funds as they would easily 
be dissipated in useless experiments and for side issues 
which would not materially advance the arts and sciences 
connected with engineering. Lutruer D. BURLINGAME. 


In my opinion the most important matter now required 
to advance the science of engineering, to place it on a igh 
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plane as a profession, and to facilitate the work of researeh 
in engimeering, is the maintenance and publication at fre- 
quent intervals of a catalogue with abstracts of all engi- 
neering literature. This collection of abstracts should be 
similar to the abstracts made and published in the publica- 
tion known as Chemical Abstracts; it should be so well 
indexed and furnished with eross references that a man in- 
terested in any one subject would quickly and accurately 
secure an abstract of all the articles that appear on that 
subject. It should be so complete that a patent attorney 
might use it for looking up the state of the art and rest 
assured that he would miss nothing within the period covered 
by the pubheation. It should be checked up at the end of 
every year with all the various indexes published, in order 
that it might be found that nothing had been missed. The 
abstracts should be made by technically trained persons and 
net by trained librarians. 

They should be sutliciently comprehensive to give a man 
a very accurate idea of what the article contains, so that 
he can determine, for himself, whether or not it was worth 
lis while to read the whole article, but should avoid all 
repetitions and unnecessary language. It should be so aceu- 
rate as to remaim the standard for this kind of work, and 
it should cover publieations in the language of every coun- 
try likely to interest engineers. It should be so practical 
that no engineer, who pretends to keep in touch with the 
progress of lis profession, could afford to negleet to read 
it as promptly as it appeared. 

In case such an index could be maintained it would be 
entirely unique among abstracts of this kind and would be 
a boon to the profession of engineering whose value it is 
impossible to over-estimate. The work should be done, how- 
ever, In cooperation with other institutions that are making 
abstracts, in order that such collaboration might lessen the 
labor of all-—BrapLey Sroventon, 


My judgment would be to utilize practically all of the 
income mm paying the salary of a director, with enough off 
to provide for a stenographer and a minimum of other 
expense, such as printing. 

There are a thousand different minor researches that might 
he carried on for the advancement of the arts and sciences 
connected with engineering and which perhaps would bring 
about some slight benefit to mankind, but I believe the big- 
gest return that could be obtained for the amount at present 
available would be to put in charge of the Foundation a 
man of suflicient calibre to bring his good offices to bear 
on the coordination of sueh engineering research as is now 
being carried on and further to really find out about and 
keep in touch with what is now being done. 

The standing of the Foundation in the community is go- 
ing to be very largely determined by its early activities and 
it seems to me that the best impression on the community 
would be made by one strong man.—M. L. Cooke. 


I cannot speak too highly of the generosity, publie spirit. 
and devotion to the profession of that splendid man, Am- 
brose Swasey, through whose munificence the creation of The 
Engineering Foundation is due. As to the direction in 
which this fund could best be devoted to benefit the en- 
gineering profession and the human race, in my opinion 
the greatest need of the engineering profession today is 
neither more literature nor more scientific experiments to 
accumulate data, but a better appreciation by the publie, 
which employs engineers, of what the engineer can do. 
coupled with a clearer understanding of the proper method 
to be adopted in engaging an engineer to undertake a par- 
ticular piece of work. 

Few engineers in active life who are in close touch with 
present day conditions, have the leisure to undertake a 
broad investigation of this sort and study out possible plans 
of action. An organization such as The Engineering 
Foundation, however, could employ and pay an engineer. 
and a competent staff, if necessary, to investigate this whole 
matter. and make it his business to find a solution as he 
would find the solution for an engineering problem. 
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It will, of course, be admitted that the ideal of placing 
an engineer perfectly equipped for his task in charge of 
every important piece of engineering work in the country 
is an ideal impossible of attainment. When one is aware, 
however, of the many million dollars which are spent in ill- 
advised and unwise work every year by cities and towns 
and private corporations, he eannot but feel that if the work 
were done by better engineers, tar better results would be 
secured. Certainly no other subject compares with this in 
the interest it is now arousing in the engineering profession 
everywhere. All sorts of proposals are made and discussed 
by individual engineers and by engineering societies. An 
authoritative investigation, made by an organization repre- 
senting all the national engineering societies, would be of 
value to every member of the engineering profession and 
could hardly fail to place the profession on a better footing 
before the public —CHarLes WHITING BAKER. 


As a civil engineer by profession, I rejoice heartily in 
the good fortune which has thus come to the united engi- 
neering societies, and I feel that my best thought must be 
given to the request you raise irrespective of publicity. 
This latter, especially as it is exemplified by the press, does 
not interest me. I shall be glad, however, to give your as- 
sociation, as | am giving many others, the best counsel 
available to me, and give it as a silent partner. 

I regret very much that 1 may not be with your company 
tonight, to indicate by my presence the high regard in which 
I have long held our friend Swasey, and the delight which 
his gift to the engineering profession brings to me.— 
Rozert 8S. Woopvwarp, President, Carnegie Institute. 


1 am very glad that someone has at last remembered the 
engineers and I believe a great deal of good can be done 
with the money already given.—Cuartes S. Howe, Presi- 
dent, Case School of Applied Science. 


The great question of the hour is a national technical effi- 
ciency. I do not mean a mere professional education, such as 
the efficient bookkeeper receives, but a general training, start- 
ing in boyhood and producing a high technical etticiency 
on the part of the individual that will prove a bulwark to 
him throughout life and forever relieve him trom any 
anticipation of want through incompetence to earn a living. 
—Geo. F. Kunz. 


Two great objects of the engineering societies are educa- 
tion and research. Both of these objects are worthy of the 
expenditure of vast sums of money and of unlimited amounts 
of energy. The Foundation now established will, I hope, 
increase in amount and magnitude in the future until the 
available sum is sufficient to undertake great achievements 
both in education and in research. The great need of the 
engineering profession is scientific research conducted with 
no regard to commercial results and without any influence 
from commercial organizations. Numerous fields invite 
study, consideration and investigation, and it is suggested 
that in the line of research alone the income of the founda- 
tion could be employed in such a way as to accomplish 
much to advance the engineering profession in its place of 
responsibility and eontribute to the welfare and uplift of 
mankind.—R. C. CARPENTER. 


Only two things oeeur to me: first, I believe a scholarship 
would be a good thing, similar to the Whitworth scholarship 
in England, that is restricted to regular apprentices; 
second, a first class library bureau which would be free 
to the members of the various societies. Such a library 
bureau should not only give references to the members on 
subjects they require but should attempt to codrdinate the 
vast amount of valuable information that is constantly ap- 
pearing in our technical press. Any number of mistakes 
occur in engineering work, not because they have not been 
made before, but because there is no quick method for the 
men engaged in the work to obtain information. 

For instance, I have been up against a problem of draw- 
ing cartridge cases and a comprehensive report on this art 
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would be of the greatest value to me. 1 do not want ret- 
erences to a large number of periodicals; 1 would want the 
subject drawn off trom the ditferent sources of information 
in such a way that the information would be readily useful 
to me, with perhaps a reference to certain standard works 
on the subject, which would be found in any reasonably 
well organized technical library. —H. H. Vaueuan. 


It has always seemed to me unfortunate that there is in 
this country so little coéperation between those engaged in 
engineering and in the so-called pure sciences. The distine- 
tion should not be between those who do useful things and 
those who do things the practical applications of which are 
not obvious, but between those who discover new ways of 
doing things and those who follow the old ways. It might 
consequently be desirable for The Engineering Foundation 
to make plans that would secure codperation between en- 
gineers and mathematicians, physicists, chemists, patholo- 
gists and other scientific men. 

The British Association makes appropriations to com- 
mittees which are to a certain extent responsible for work 
usually done by one or two members. If The Engineering 
Foundation should adopt this plan, it would be possible 
to appoint committees representing different aspects of en- 
gineering and science.—J. McK. Carre, Editor of Science. 

No subject of greater importance could demand the at- 
tention of The Engineering Foundation than that of an 
investigation of the subject of building a house for man. 
This house to have the following points: Extreme durabil- 
ity; no wood whatever, consequently incombustible; special- 
ly designed for fewest motions in connection with house- 
keeping; and specially designed for the elimination of un- 
necessary fatigue and sickness. Such houses ean be built— 
no two alike—for less money than the individually designed 
houses of the present time, eliminating the tremendous loss 
to our country (due to fire), fire insurance, and fire pro- 
tection. I have been working on this subject for several 
years in my spare time, and I know that it is a most 
needed philanthropy—that will at the same time make a 
good permanent return on the investment. (No great 
philanthropy will be permanent unless it pays.)—Frank B. 
GILBRETH. 


COUNCIL NOTES 


At a meeting of the Council on January 8, 1915, 
Prof. Arthur M. Greene, Jr., was appointed to repre- 
sent the Society on the Conference Committee of the 
engineering societies, to fill the vacancy caused by the 
death of Alfred Noble. 

The following appointments on Standing Commit- 
tees were announced by the President: Finance Com- 
mittee, A. E. Forstall; Committee on Meetings, L. P. 
Alford, reappointed; Publication Committee, Henry 
Hess; Membership Committee, George A. Orrok; Li- 
brary Committee, Jesse M. Smith; House Committee, 
O. P. Cummings; Research Committee, R. J. S. Pigott, 
A. M. Greene, Jr.; Public Relations, Spencer Miller; 
Constitution and By-Laws, James E. Sague. A new 
feature of appointments may be noted in that there is 
a member of the Council now on each of the Standing 
Committees, thus correlating the work of the Society 
and the Council. 

A Committee on Local Sections, E. H. Whitlock, 
Chairman, W. F. M. Goss, L. C. Marburg, Walter 
Rautenstrauch and D. Robert Yarnall, was also ap- 
pointed. 
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Appointments on local committees were approved as 
follows: Boston, C. W. Clark; Cincinnati, George 
Langen; San Francisco, C. R. Weymouth, chairman, 
Fk. H. Varney, vice-chairman, C. T. Hutchinson, secre- 
tary, J. T. Whittlesey, H. T. Terwilliger; Atlanta, 
Earl F. Scott, chairman, Park A. Dallis, secretary, 
Osear Elsas, Frank H. Neely, L. W. Robert, Jr.; 
Minnesota, W. H. Kavanaugh, chairman, E. J. Heinen, 
vice-chairman, F. W. Rose, secretary. 

The Council voted to accept the $1000 bequest of the 
late Rear-Admiral Melville, with the understanding 
that the income be allowed to accumulate until it is 
sufficient to defray the cost of a die for the medal. 
This medal is to be awarded annually to such com- 
peting member of the Society as shall present the best 
original paper or thesis on any mechanical subject 
presented to the Society. 

Jesse M. Smith was nominated to the Trustees of the 
United Engineering Society for election to The Engi- 
neering Foundation Board. 

The establishment of a student branch at Virginia 
Polytechnic Institute was approved, and L. 8. Ran- 
dolph appointed Honorary Chairman. 

It was voted that a meeting of the Society be held in 
San Francisco in September 1915 previous to the 
International Engineering Congress. 

An invitation was extended to H. G. Stott to act as 
chairman of a committee to codperate with the Stand- 
ardization Committee of the Manufacturers’ Associa- 
tion in the recommendation of flange standards for 
hydraulie work. 

Carvin W. Rice, Secretary. 


PROGRESS ON THE REPORT OF THE BOILER 
COMMITTEE 


Those interested in steam boilers and the steam 
boiler industry, will welcome news of the rapid prog- 
ress toward completion of the present revision of the 
proposed Boiler Code. As a result of the chaotic con- 
ditions now existing in this industry, due to the widely 
varying legislative restrictions and requirements in 
different localities, the interest taken in this im- 
portant division of the Society’s activities has been 
almost universal. The important part which this sub- 
ject played at the Annual Meeting in December, was 
referred to in last month’s Journal (January, page 
41); the discussion occupied six separate sessions, ag- 
gregating twenty hours in all of continuous meeting, 
in which the proposed Code and the work of the Com- 
mittee were discussed in detail. 

Since the Annual Meeting, the Boiler Code Com- 
mittee has been in session almost constantly, studying 
the criticism and suggestions offered in the Annual 
Meeting discussion, and has made what is perhaps the 
most thorough and painstaking revision of the Code 
that has been undertaken since the inception of the 
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work. The work of revision has continued without 
interruption except for Sundays and holidays, for 
six weeks, including both day sessions and night ses- 
sions until midnight. This comprehensive and com- 
plete revision indicates how stupendous an undertak- 
ing the preparation of this Code has been. The num- 
ber of important points involved in a matter such as 
this, and the number of interests directly or indirect- 
ly affected have been almost overwhelming to a com- 
mittee endeavoring to produce a Code that should at 
once be complete, rational, technically correct and vet 
free from any ruling that might prove derogatory to 
the interest of anyone concerned in this industry. 

This remarkable undertaking was inaugurated near- 
ly four years ago, the Committee having been ap- 
pointed on September 15, 1911 ** to formulate stand. 
ard specifications for the construction of steam boilers 
and other pressure vessels and for the care of same 
in service.’’ The original instructions by the Council 
to the Committee were to formulate a model engineers’ 
and firemen’s license law, a model boiler inspection 
law and a standard code of boiler rules. Due con- 
sideration was given to the necessity of constructing 
and installing steam vessels and their appurtenances 
in as nearly perfect a manner as_ possible, the 
importance of preventing carelessness in their opera- 
tion and the wisdom of having them inspected at in- 
tervals by disinterested experts. The importance of 
the problem was emphasized by the fact that there 
occur in the United States every year on the average 
between 1300 and 1400 serious boiler accidents, of 
which 300 to 400 are violent explosions; these acci- 
dents kill between 400 and 500 persons, injure 700 to 
800 more, and destroy more than a half a million dol- 
lars worth of property. 

In the appointment of the Committee which was 
made during the presidency of Col. E. D. Meier, seven 
members were selected as follows: A consulting en- 
gineer, former member of the Massachusetts Board 
of Boiler Rules; two professors of engineering; two 
boiler manufacturers ; and an insurance engineer. The 
Committee began work immediately, the members pro- 
posing such an arrangement of rules as their indi- 
vidual experience suggested. It was early decided to 
use as a basis for the new code, the rules that had 
for several years been in operation in the States of 
Massachusetts and Ohio and which were acknowl. 
edged to be the best set of rules then in existence. 
Numerous meetings of the Committee were held dur- 
ing which these rules were deliberated upon and then 
modified or added to in accordance with the best in. 
formation obtainable and the Committee’s _ best 
judgment. 

A first preliminary draft of the rules for construc- 
tion was then prepared, and was sent confidentially 
to professors of engineering in technical schools, su- 
perintendents of inspection departments of insurance 
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companies, chief inspectors in charge of United States, 
state and municipal boiler inspection departments, 
prominent engineers known to be interested in the 
construction and operation of steam boilers, prominent 
manufacturers of steam boilers, and editors of prom- 
inent engineering journals. <A letter was sent with 
each copy requesting the recipient to read carefully 
the preliminary report and then to give the Commit- 
tee the benefit of any criticisms or suggestions he had 
to offer. All replies were given careful consideration, 
and at the Spring Meeting of the Society held in St. 
Paul, on June 16th to 19th, 1914, it was decided to 
invite all interests affected to appear at public hear- 
ings to be he¥d in the Engineering Society’s Building 
in New York, beginning September 15th, 1914. These 
hearings were the means of bringing together repre- 
sentatives of the steel manufacturers, of the railways, 
of all classes of boiler manufacturers, also of the 
American Society for Testing Materials, of the Heat- 
ing Ventilating Engineers, of the National Association 
of Stationary Engineers, and of other associations in- 
terested. 

It is especially worthy of mention that at these hear- 
ings, an agreement was reached upon uniform speci- 
fications for boiler steel and other material; uniform 
specifications for boiler tubes; uniform rules for safe- 
ty valves; uniform rules for fire tube boilers; uniform 
rules for water tube boilers; and uniform rules for 
steam and hot water heating boilers. 

After the results of the September and October 
Hearings were thoroughly digested, the Code was en- 
tirely revised to incorporate such of the suggestions 
received as were applicable and another preliminary 
draft (the third printing) was brought out to facili- 
tate further study of the subject by the Committee 
and other organizations with which it had been in 
conference at the Hearings. A very limited number 
of copies were printed, and distributed to the Com- 
mittee members and the representative organizations 
only which had been in conference at the Hearings. 

The result of the proofreading of this third print- 
ing was a number of modifications in the construction 
code and the decision to reprint the Code in the fourth 
printing with the proposed laws, the tables of joint 
efficiencies and the license application forms omitted. 
This edition, (the fourth printing) was called a Prog- 
ress Report and was sent not only to the Committee 
members and representatives of the conferring organ- 
izations but also to every member of the Society, in 
time for examination and study prior to the Annual 
Meeting, December 1-4. 

It was the result of this Progress Report, which 
was brought formally before the Annual Meeting for 
discussion that as reported in The Journal for Janu- 
ary, the unusually extended discussion ensued, in- 
volving the six sessions from December 1-4, and at 
these meetings, a large amount of valuable construct- 
ive criticism was received on practically all details of 
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the Code. The importance of this criticism, and the 
urgent interest of the boiler manufacturers who desire 
an immediate completion of the work, were the cause 
of a conference early in December, following the An- 
nual Meeting, between members of the Boiler Code 
Committee and the 
tions, at which it 


manufacturers’  associa- 
the purpose of 
the Code could best be served by, first, revising it im- 
mediately while the Annual 
Meeting were fresh in mind and, second, by submit- 
ting the details of the revision to representatives from 
all organizations and interests known to be affected 
by the introduction of the Code, as proposed. It was 
felt that the desired result could be more surely ob- 
tained by even closer codperation than had been ob- 
tainable in the past, with such other organizations 
and interests, as they had been shown at the hearings 
and at the Annual Meeting, to have the detailed 
knowledge on the many important factors of the work 
which would be invaluable to the Committee in an 
advisory capacity. 

The result was finally the appointment of an Ad- 
visory Committee of 18 members which should sit 
with the Committee in a final attempt to revise the 
Code into practical, workable form and thus permit 
of its presentation at the next meeting of the Society 
at Buffalo in June in such form that no serious eriti- 
cism in any magnitude should be heard. This Ad- 
visory Committee which was selected to represent all 
the principal interests involved in the production of 
the Code includes the following members: 


boiler 
was decided that 


the suggestions from 


.S. Jaconus, Advisory Engineer, Babcock & Wileox Com- 

pany, New York. 

H. Ciark, Gen. Supt. of Motive Power, Baltimore & 

Ohio R. R. 

. H. Vaucuan, Assistant to Vice President, Canadian Pa- 

cific Ry., Montreal, Canada. 

L. Humpnurey, Vice President and General Manager, 

Westinghouse Air Brake Co., Wilmerding, Pa. 

Karu Ferrari, Erie City Lron Works, Erie, Pa. 

H. G. Storr, Supt. of Motive Power, Interborongh Rapid 
Transit Co., New York. 

I. E. Movuvrrop, Asst. Supt. Construction Bureau, Edison 
Elee. Ill. Co. of Boston. 

W. F. MacGrecor, Supt. of Experimental Dept., J. I. Case 
Threshing Machine Co., Racine, Wis. 

Ricnarp D. Reep, H. B. Smith & Co., Westfield, Mass. 

M. F. Moore, Assistant to President, Kewanee Boiler Co., 
Kewanee, Ill. 

S. F. Jerer, Supervising Inspector, Hartford Steam Boiler 
Inspection & Insurance Co. 

Tuos. E. Dursan, Gen. Mgr., Erie City Iron Wks., Erie, Pa. 

F. W. Dean, Cons. Engr., Boston, Mass. 

Ww. F. Krieser, Asst. Mech. Engr., Penna. R. R. 

Artuur M. Greene, Jr., Professor of Mechanical Engineer- 
ing, Rensselaer Polytechnic Inst., Troy, N. Y. 

Gorron, Gorton & Lidgerwood Co., New York. 

Exveert C. Fisner, V. P. & Gen. Mgr. Wickes Boiler Co., 
Saginaw, Mich. 

C. W. Opert, Assoc. Editor, Am. Soc. M.E., and Secretary 

to the Boiler Code Committee. 
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The work of revision was begun on December 15, 
1914 and has continued without interruption since that 
time. It has involved numerous conferences with 
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order’ to settle satis- 


remaining questionable 


organizations and interests in 
the features. 
It is also worthy of note, that the attendance by the 
members of the committee has been unusually large in 
view of the protracted period over which this work has 
extended (over six weeks continuously ). 


factorily few 


The work of revision is now rapidly approaching 
completion, and it will soon be possible for their re 
If the report 
iIneets with the approval of the Couneil, it) will be 
printed at an early date. 


port to be presented to the Couneil. 


E. D. LEAVITT MADE AN HONORARY MEMBER 


Erasmus Darwin Leavitt of Cambridge, Mass., was 
elected an Honorary Member of the Society at the 
meeting of the Council on January 12, 1915, in ae 
cordance with the vote of the membership by letter 
ballot. 

Mr. Leavitt, who was the second President of the 
Society and served it during one of the most difficult 
periods of its early career, was born in Lowell, Mass., 
October 27, 1836. He was assistant engineer in the 
United States Navy from 1861 to 1867, and was con- 
sulting engineer for the Calumet & Hecla Mining Com- 
pany from 1874 to 1904. He acted as 
ccnsulting engineer for the cities of Boston and Louis- 
ville, Ky., and for Henry R. Worthington and others. 

Mr. Leavitt is a member of the American Institute 
of Mining Engineers, the Boston Society of Civil En- 
gineers, the American Society of Naval Engineers, the 
British Association for the Advancement of Science, 
the Franklin Institute, the Institution of Civil En- 
gineers and the Institution of Mechanical Engineers of 
Great Britain, and is a Fellow of the American Aeca- 
demy of Arts and Sciences. He was awarded the de- 
gree of Doctor of Engineering by Stevens Institute 
of Technology in 1884. 


has also 


DR. BRASHEAR PARTICIPATES IN THE TRANS- 
CONTINENTAL TELEPHONE TEST 

Dr. John A. Brashear, President of the Society, on 
special invitation of Dr. Alexander Graham Bell and 
of John J. Carty, chief engineer of the American Bell 
Telephone Company, participated in a private test of 
the trans-continental telephone line from New York 
to San Francisco on Sunday afternoon, January 24, 
preparatory to the great gathering held the follow- 
ing day, the events of which are now common know!l- 
edge. The lines were connected up with Boston, 
Jekyl Island and San Francisco, covering a distance 
of 5000 miles, over which the listeners could plainly 
hear Dr. Bell in New York talking with Thomas A. 
Watson in San Francisco. It was Mr. Watson who 
listened to Mr. Bell in the first message sent over the 
original telephone. 


AFFAIRS XIII 

Dr. Brashear says: *‘ I regard it as a red letter 
day in my life, although during the past fifty years 
| have been so intimately associated with the develop- 
ment of science, particularly in the domain of elec- 
tricity and astronomy and correlated sciences. Won- 
ders will never cease, but this seems to be the climax 
of great things in electric communication for this 
century.”’ 


THE MELVILLE MEDAL 


Admiral W. Melville, Past-President and 
Hlonorary Member of the Society, who died in Mareh 
1912, left in his will a bequest of $1000, the income to 
be expended upon a gold medal and awarded annually 
for the best original thesis submitted in 
competition. It has been decided by the Council that 
it will be necessary to allow the interest to accumulate 
for the purchase of a die for the medal before its 
award is instituted. 


George 


paper or 


APPLICATIONS FOR MEMBERSHIP 


Members are requested to scrutinize with the utmost 
care the following list of candidates who have filed 
applications for membership in the Society. These 
are sub-divided according to the grades for which their 
age would qualify them and not with regard to pro- 
fessional qualifications, i.e., the age of those under the 
first heading would place them under either Member, 
Associate or Associate-Member, those in the next class 
under Associate-Member or Junior, while those in the 
third class are qualified for Junior grade only. The 
Membership Committee, and in turn the Council, urge 
the members to assume their share of the responsibility 
of receiving these candidates into the Membership by 
advising the Secretary promptly of any one whose 
eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strict- 
ly confidential and is solely for the good of the Society, 
which it is the duty of every member to promote. 
These candidates will be balloted upon by the Council 
unless objection is received before March 10, 1915. 

NEW APPLICATIONS 
FOR CONSIDERATION AS MEMBER, 
MEMBER 

Cooper, Evisua H., Treas., Fafnir Bearing Co., New Brit- 
ain, Conn. 

Dinwippir, Wittiam W., Experimenter, Edison Laboratory, 
West Orange, N. J. 

Farmer, Frank M., Ch. Engr., Electrical Testing Labora- 
tories, New York. 

FLecKEeNSTEIN, Harry, with Hindley Gear Co., Philadelphia, 


Pa. 


ASSOCIATE OR ASSOCIATE- 


Guuick, Henry, Pres., Gulick-Henderson Co., New York. 

Haywarp, Harrison W., Assoc. Prof. Applied Mechs., 
Mass. Inst. Technology, Boston, Mass. 

HemMerty, D., Installation of Scientifie Manage- 
ment, The Aeme Wire Co., Oven Equipment & Mfg. Co., 
and Sentinel Mfg. Co., New Haven, Conn. 
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Lane, WitiraM H., Secy. and Treas., Phillips, Lang & Co., 
Ine., Chicago, Il. 


MircHe.L., Joun R., Representative, W. H. Miner, Chicago, 


Miyakawa, Kunimorto, Engr. Captain, I. J. N., Admiralty, 
Tokio, Japan. 

Munn, D. Watrer, Lecturer, School of Mining, Queen’s 
Univ., Kingston, Ont., Canada. 

Grorce B., Ch. Engr., Dept. of Architecture, 
Albany, N. Y. 

NoLan, Quinces R., Supt. of Constr. and Surveys, Park A. 
Dallis Co., Atlanta, Ga. 

Nortu, Herserr B., Supt., Sentinel Mtg. Co., New Haven, 
Conn. 

NottinGuaM, Avon R., Prot. Mech. Engrg., Purdue Univ., 
Lafayette, Ind. 

Pearson, Rosert H., Cons. Engr., Globe Indemnity Co., 
New York. 

Pirk, Sreraan, Genl. Mgr., Niagara, Lockport & Ontario 
Pwr. Co., Buifalo, N. Y. 

Prussiné, E., Engr., Whiting Foundry Equipment 
Co., Harvey, Ill. 

SKINNER, ORVILLE C., Supt. of Manuf., Standard Steel Wks. 
Co., Burnham, Pa. 

STiMMEL, Frep C., with The Casey-Hedges Co., Chatta- 
nooga, Tenn. 

THompson, JOHN T., Ordnance Engr., New York. 

Tuurtow, Oscar G., Designing Engr., Alabama Pwr. Co., 
Birmingham, Ala. 

WarPIELD, WILLIAM G., Supt., Marion Pwr. Sta., Public 
Service Elec. Co., Jersey City, N. J. 

Warr, WiLliaM, with Robins Conveying Belt Co., New 
York. 

Wricut, Greorce S., Mech. Draftsman and Mech. Designer, 
Sefton Mfg. Co., Anderson, Ind. 


FOR CONSIDERATION AS ASSOCIATE-MEMBER OR JUNIOR 

DeErPPELER, JOHN H., Supt., Goldschmidt-Thermit Co., Jer- 
sey City, N. J. 

Hicxstern, Ernest O., Mech. Engr., Wichita Natural Gas 
Co., Bartlesville, Okla. 

Komow, Maxruriian, Instr. Mech. Drawing and Mch. De- 
sign, Murray Hill Vocational School, New York. 

Miter, T. Leg, Asst. to Pres., Toledo Rwys. & Light Co., 
Toledo, Ohio. 

Rotiow, James G., Combustion Engr., Southern California 
Edison Co., Long Beach, Cal. 

Smmpson, Ratpu, Mch. Tool Designer, Potter & Johnston 
Mech. Co., Pawtucket, R. I. 

Weaver, Wituiam G., Lecturer in Mech. Engrg., South 
African College, Cape Town, South Africa. 


FOR CONSIDERATION AS JUNIOR 


Boyp, Ernest M., Draftsman, Mathews Gravity Carrier 
Co., Ellwood City, Pa. 


Brooke, WiiuiaM C., with N. S. Hill, Jr., and S. F. Fergu- 
son, Cons. Engrs., New York. 
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Brown, Aubert M., with Sullivan Mehy. Co., Chicago, IIL. 


CoLpWELL, JouNn S8., with Alberger Pump & Condenser Co., 
Newburgh, N. Y. 

Fie_p-FrRaNK, Crosby, Cons. Engr., New York. 

Hazzarp, WiLLiAM with Southern Adjustment Bureau, 
Atlanta, Ga. 

Karr, Aurrep D., with Tiffany & Co., Silver Wks.. Newark, 
N. J. 

KessLer, Raines, with The Terry Steam Turbine Co., Hart- 
ford, Conn. 


Lockwoop, Wiuuiam G., Asst. Ch. Engr., Pieree Phosphate 
Co., of the A. A. C. Co., Pierce, Fla. 


Low, Freperick H., with the Ford Motor Co., Highland 
Park, Mich. 


MonrcoMery, Grauam L., Inspector of Constr... Brooklyn 
Edison Co., Brooklyn, N. Y. 


Nevius, Water I., Asst. to Steam Engr., Inland Steel Co., 
Indiana Harbor, Ind. 


Pore, Samvuet A., with William A. Pope, Chieago, Ill. 
Pounpb, Josern H., Instr. in Mech. Engrg., Rice Institute, 
Houston, Tex. 


Prest, Haroup M., with H. R. Worthington Hydraulie Wks.. 
Harrison, N. J. 


Rusu, Ear S., Draftsman, Iola Portland Cement Co., Iola, 
Kan. 

Wecener, Francis A., Asst. Master Mech., Welsbach Co., 
Gloucester, N. J. 


Wotrner, Ira W., Asst. Treas., Natl. Cooperage & Wooden- 
ware Co., Peoria, Ill. 


APPLICATIONS FOR CHANGE OF GRADING 
PROMOTION FROM ASSOCIATE 


Hitt, Harotp H., Mech. Engr. and Dist. Mgr., Erie City 
Iron Wks., Cleveland, Ohio. 


PROMOTION FROM JUNIOR 

Hesserp, Loren L., Mech. Engr., Vaughn, Meyer & Sweet. 
Cons. Engrs., Milwaukee, Wis. 

Mupp, Jouwn P., Engrs. Dept., The Midvale Steel Co., Phila- 
delphia, Pa. 

Rupr, Ernest L., Genl. Mgr., Bayonne Bolt & Nut Co.. 
Bayonne, N. J. 

Sowpen, Parkin T., Mgr. and Mech. Engr., Standard Silver 
Co., Ltd., Toronto, Canada. 


Yates, SuHeupon S., Prin. Asst. Engr., New Haven Trap 
Rock Co., North Branford, Conn. 


SUMMARY 
Applications for change of grading: 
Promotion from Associate 1 


PUBLIC SERVICE MEETING 
} 4 4 4 4 
HE feature of the Annual Mecting held in December was the Public Service meeting which 
requircd the entire day on Thursday, December 5, and some time on Friday morning. These 
sessions were arranged by the Public Relations Committee, who desired to draw to the attention of 
cngineers the opportunitics for the application of their special training and knowledge to the many 
mportant enginecring problems that confront the large municipality. The papers and discussion 
showed the broadening field of work for the engineer and the need for a public-spirited service in 
civic affairs. There were nine papers presented, which arc here published in abstracted form, to 


gether with a brief account of the discussion. 


At the opening session of the Public Service meet- 
ing held on December 3 during the Annual Meeting, 
brief remarks were made, previous to the presentation 
of the professional papers, by the Hon. John Purroy 
Mitchel, Mayor of the City of New York, by Andrew 
Carnegie, Honorary Member of the Society, and Dr. 
John A. Brashear, President-elect. 

President Hartness who presided said, in introdue- 
ing the Mayor, that in other days the engineer was 
needed in the administration of cities; but the modern 
city has grown to be a piece of mechanism—the more 
modern the city, the more complicated the mechanism. 
The highest type of modern city is the great city of 
New York and the Society was honored in having its 
Mayor as a guest. 

Mayor Mitchel said in the course of his remarks 
that while at the present time nearly every one of 
the great constructive activities of the city was in 
the hands of engineers, yet there is still great need 
of assistance in working out the problems of adminis- 
tration, public and civil service, accounting, and all 
the multiplex activities of a city government repre- 
sented by its administration departments. 

Mr. Carnegie eulogized the work of American en- 
gineers and commended the Mayor in his aims in 
solving the difficult problems presented in city gov- 
ernment, concluding with a few facetious remarks 
at the expense of Dr. Brashear, his intimate friend. 
Dr. Brashear replied in kind, speaking also of the 
valuable assistance Mr. Carnegie had rendered in 
an important research which he had just completed 
and of the pride taken by the people of Pittsburgh in 
the great educational and scientific institutions made 
possible by Mr. Carnegie. 


THE FUTURE OF THE POLICE ARM 
FROM AN ENGINEERING 
STANDPOINT 
BY HENRY BRUERE, NEW YORK 
Non-Member 
The author states as his reason for a discussion of 


the problems of police administration at a meeting 
'City Chamberlain, Municipal Bldg. 
Abstract of paper and discussion presented at the Annual Meet- 


ing, December 1914. Complete paper may be obtained without 
discussion, price 5 cents to members; 10 cents to non-members. 
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of mechanical engineers that the most neglected field 
of public service in America is the police department. 
There is no part of municipal administration, not it- 
self in the engineering category, that more urgently 
needs the aid of engineering method than does the 
‘* police arm.’’ He makes this assertion on two as- 
sumptions, with which, he says, there may not be 
general agreement. The first assumption is expressed 
in a definition of the substance of the ‘‘ engineering 
method.’’ The second assumption is expressed in a 
definition of the functions of the police arm. These 
definitions are as follows: 

a The engineering method consists of applying 
scientifically determined knowledge to the execu- 
tion of a particular problem, and the use of 
ordered and analyzed facts as a basis for formu- 
lating conclusions in respect of that problem. 
As a result of the repeated application of the en- 
gineering method to like or similar problems a 
technique is established for achieving a particular 
object repeatedly, with least waste of energy and 
resource 

b The function of the police arm of government 
is to ascertain all the faets regarding the phe- 
nomena of crime and disorder, and by the use 
of those facts as a basis for action, direct and col- 
lateral, to minimize and extirpate erime and dis- 
order 

In respect to the functions of the police arm the 

author says that generally, until now, the functions 
of the police have been assumed to be something as 
follows: 

a General enforcement of certain laws and ordi- 
nances 

b Enforcement of certain other laws and ordi- 
nances selectively, according to the feasibility of 
their enforeement and the state of publie opinion 
regarding them 

Enforcement of certain other laws and ordi- 
naneces on complaint of persons injured by their 
infraction, with particular respect to the per- 
petrators of the injury 

d_ Repression or prevention of crime and disorder, 
by the process of tacit intimidation; in other 
words, the brass buttons and swinging night stick 

e Physical and militaristic suppression of express 
disorder, such as riots and street brawls 
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jf Investigation of crime committed for the purpose 
of tracing, identifying and apprehending the 
criminal 

g Performance of inspections, regulation of traffic, 
rendering aid to citizens, and miscellaneous other 
incidental functions that are committed to the 
police as matters of convenience, and are not 
generic to the police problem 

The one common ideal of police service that has 
been developed in American cities is that the police 
must be physically well-conditioned and _ personally 
honest. This is about as far as any American city has 
gone, with the possible exception of Toledo, under the 
rule of Brand Whitlock, and New York City today 
under the administration of Mr. Mitchel and Mr. 
Woods. 

In the minds of the conventional police, criminals 
divide themselves into four groups: 

a Aliens, enemies of society violating the rights, 
safety and peace of a community, ‘‘ to be put 
away,’’ thus gotten rid of 

b Native ineorrigibles, endowed with natural per- 
versity, namely, the familiar thug, the gangster, 
the crook 

ce Fortuitous criminals who become subject to po- 
lice action because of moral lapse or temporary 
aberration 

or as belonging to 

d A miscellaneous group including special and in- 
dividual cases too numerous to catalogue, but com- 
prehended generally in 174 items of the standard 
crime classification, as used, for example by the 
New York police 

There has been no recognition of crimes as the conse- 
quence of remediable social conditions or the effect of 
individual abnormalities, either physical or mental, 
resulting from removable causes. 

There should, however, be a statistical basis for po- 
lice work, as there is a statistical basis for engineering 
work. There is nowhere in the world a collection of 
social data so potentially useful to the development 
of a community as lie in every great municipal police 
department, in the records of arrests, in the records 
of crime disposition, in the investigation of crimes, in 
the notebooks of policemen and in the memoranda and 
reports of detectives. 

In the report of the New York police department for 
1913, the only reference to these records is found in 
a single sentence under the heading Bureau of 
Records : 

During the year 1913 there were received and filed in the 
Bureau of Records a total of 35,013 documents. 

New York City employs 11,000 policemen who made 
119,736 arrests in 1913. It has a detective bureau 
of 150 detectives who investigate 55,000 cases of crime 
a year, but it has not a single employe engaged on 
an analysis of the facts brought into the archives of 
the department in the form of reports on investiga- 
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tions and records of arrests. Commissioner Woods is 
the first police commissioner in America, so far as the 
author knew, who has thought it worth while to put 
in his budget a request for statisticians. 
he will have a statistician under the supervision of a 
deputy trained in statistical analysis, who will study 
current police conditions and police work. Not only 
is he taking this step, but he is utilizing every member 
of the foree as an agent for gathering social facts re- 


Next year 


specting such matters as unemployment, destitution, 
improper guardianship, upon which intelligent police 
work must be predicated. 

While it is generally known that economic distress 
and unemployment lead to an increase of small crimes 
against property and the breakdown of natural self- 
control, no American police department has ever 
analyzed its records to correlate degrees of unemploy- 
ment with perpetration of crime, and thus furnish the 
basis for police activity with regard to unemployment. 
New York City, however, has had this matter forced 
upon its attention. Conditions of unemployment last 
year furnished the opportunity for anarchistic agita- 
tion, demonstrations of violence, invasions of churches 
and other disorderly practises, on the avowed theory 
that only in this way could the publie be brought to 
realize the crucial importance of unemployment con- 
ditions. 

These violent manifestations of disorder, which had 
their relation to conditions of unemployment occurring 
in 1914, make it seem a natural function of the police 
to ascertain the facts regarding conditions of unem- 
ployment in 1915. The police department is the log- 
ical agency to call the attention of the community 
and other branches of the government to the need for 
taking some constructive steps to mitigate abnormal 
unemployment. 

In New York, one of the principal problems con- 
fronting the police is control of traffic. It was never 
conceived by the builders of modern cities that thor- 
oughfares, intended for residential purposes and often 
crowded with children, would be utilized by high 
powered motor trucks and automobiles, and that many 
streets designed for local traffic would become the 
thoroughfares of a vast population. As a result of 
this condition there are killed each year in the streets 
445 persons. 

It is peculiarly the function of the police depart- 
ment to work out means of preventing this appalling 
condition, because the police department is charged 
with responsibility for regulating traffic. Up to Janu- 
ary Ist of this year, New York City’s police did not 
record information necessary for an_ intelligent 
analysis of the conditions surrounding the death of 
persons in the streets, although they are required to 
report the facts regarding each occurrence as a part 
of the coroner’s investigation. 

By focusing the attention of police captains and 
patrolmen on the incongruity of using congested traffic 
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streets for play spaces for children, the present police 
commissioner obtained from patrolmen and their offi- 
cers suggestions concerning the use of vacant lots for 
play purposes and for closing to traffic during cer- 
tain hours of the day streets used by children for 
play. The mere fact that the police themselves formu- 
late such suggestions and assist in putting them into 
effect, brings about a psychological change in the atti- 
tude of the policeman to his community relationships 
which is full of the greatest possibilities for the devel- 
opment of police service. It is merely another illustra- 
tion of applying the scientific or engineering method 
to a particular problem, instead of continuing along 
from year to year, from generation to generation with 
fatalistic resignation to whatever may happen. 

The author anticipates possible criticism of his sug- 
gestious that they overlook the necessity for dealing 
with eriminals as criminals and maintaining law and 
order by vigorous police action. It is no part of this 
suggestion that law enforcement be relaxed. <A senti- 
mental attitude towards breakers of the law and 
violators of the public peace and social rights of the 
community is not advocated. On the contrary, a very 
drastic action is favored regarding them where such 
action does not defeat its own purpose. It is recog- 
nized that the existing product of social environment, 
of disease, of mental degeneracy, of moral perversity, 
cannot be dealt with through eliminating conditions 
which breed them, but have to be dealt with through 
our penal machinery, and will probably sooner or 
later, for the protection of society, become the subject 
of police action. 

A very considerable part of present criminality can 
be eliminated by intelligent preventive action. This 
preventive action should be initiated, if not actually 
taken by the police. To initiate it intelligently, the 
police must act not on general information or impres- 
sions, but on carefully gathered data. These data 
will not in every instance point to clear conclusions 
or be capable of definite analysis. The work of cor- 
relating crime to social conditions is practically un- 
tried. If law and order lie at the basis of industry, 
if social adjustments are essential to economic wel- 
fare and civie development, then no section of the 
community can ignore the police problem. It is par- 
ticularly important that engineers who are the expert 
advisers of our industrial and economic life should 
make their special experience available to police ad- 
ministrators in formulating a method for arriving at 
the facts underlying the police problem. 

The latter part of the paper deals with police organ- 
ization. Involved in this are questions of training of 
officers; selection of officers; ratings for efficiency and 
selection for promotion; enforcement of discipline ; 
methods of compensation ; welfare activities, including 
educational work, medical supervision and provision 
for insurance and pensions. These various questions 
are discussed briefly. The author says further: 


The outstanding fact regarding conventional police 
organization is that it is military, and the cutstand- 
ing fact regarding military organization is that it is 
not intended to accommodate itself to shifting social 
development, to relate itself intimately to community 
life, to be sympathetic and understanding, or to be 
flexible. Military organization deals with individuals 
as subservient members of a group and not as self 
governing factors cooperating in the execution of an 
undertaking. In police departments it has aimed at 
the one consideration everywhere recognized as funda- 
mental in police work, namely, personal integrity. 
The military assumption of moral and mental depend- 
ence of subordinates on superior officers, has, however, 
been one of the great weakening forces of police work. 
In the case of policemen, personal integrity results 
from exercise of self-restraint in inhibiting an impulse 
to accept a bribe, to connive at a violation of the Jaw, 
or to practice extortion. The faculties needed to re- 
sist temptations of this character must be developed 
through a process of self-reliance, through a formu- 
lated, even though rudimentary, philosophy of per- 
sonal conduct. The soldier ceases to be responsible 
for his moral conduct once he places himself under 
the command of a superior ofticer. This condition, 
while of course less marked in police service than in 
a purely military organization, still prevails to a cer- 
tain degree, and has been a conspicuous embarrass- 
iment to the development of individual police initiative 
in larger American police departments. Mr. Woods, 
New York’s present police commissioner, has no mili- 
tary training or sympathies, and is dealing with the 
officers and men of his department on the assumption 
that they are self-controlling and self-initiating cen- 
ters of police thought and police work. This method 
is a promising contrast to the policy of the martinet, 
or a policy of easy tolerance, that customarily prevails 
in police work, and stands out against the old condi- 
tions as strikingly as the modern, enlightened em- 
ployer’s policy in industrial management does against 
the old time shop boss method of dealing with work- 
men. 

The future development of the police arm, if police 
work is to be constructive and to fulfill its possibil- 
ities, must be along the lines of the engineering 
method. The police department through its multitude 
of agents is the best equipped of all social agencies 
for apprehending sympathetically and certainly those 
adverse social conditions in the community which can 
be remedied only through community attention. The 
police department should be the eves, ears and feeling 
fingers of the city government. If it finds through 
its investigation and observation that recreation facil- 
ities are inadequate, that this bears upon crime condi- 
tions and the welfare of the city’s youth, those facts 
should be driven home to the educational and recre- 
ative departments, and in the same way with other 
conditions. 
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The police department of a great city should be the 
nerve center of the city’s government, capable of act- 
ing with vigor when a situation demands vigorous 
treatment, strong to protect the safety of the public 
against disorder and the unruly, informed on con- 
ditions which manufacture 
order that these conditions may be remedied where 


erime and criminals, in 
remedies are possible ; aggressive instead of defensive, 
courageous instead of fatalistic, organized for achieve- 
ment instead of for mere opportunism, militant but 
not military, except in the sense of obedience to nec- 
essary rules and responsive to discipline; free to deal 
lionestly with conditions in the light of those condi- 
tions instead of in the light of statutes written by dead 
hands; cooperating intelligently with charities, cor- 
rections, liealth, hospitals, and edueational depart- 
ments. 

To bring these things about the police problem must 
be broken up into its proper functional divisions. 
Crime when perpetrated by professional criminals 
must be dealt with differently from crime committed 
by those who stray temporarily from the paths of 
rectitude. There should be organized a national serv- 
ice for the detection of criminals and crime preven- 
tion along the lines of similar service now engaged 
upon forestalling and detecting counterfeiters. The 
voice of the police department must be heard in the 
courts when punishment is meted out to criminals, 
not because it is the police department, but because 
it is informed and expert on questions of penology. 

Above everything else back of police work there 
must be developed a scientifie spirit, the true engineer- 
ing spirit; in place of cunning and cudgels there must 
be substituted a policy based upon a knowledge of 
needs, standards of service feasible of attainment and 
organization devices to accomplish them, methods of 
administration and the plant to facilitate their accom- 
plishment, and the genius to capitalize the initiative 
and individuality of every man on the force. 


DISCUSSION 


R. P. Botron congratulated the author on the discovery 
that there is a purpose in engineering methods and that there 
is also the possibility of advantage to one department of city 
government in the utilization of engineering methods. 

The rights of a citizen extend to the exercise of police 
powers on the part of any individual, and the police are no 
more than paid delegates of citizens performing this duty 
for them. The question as to whether these men should be 
regarded from a militaristic or departmental view has more 
than one side, the advantage of military organization con- 
sisting in the addition of ésprit de corps to the moral char- 
acter of the police officer, while the provision of weapons is 
of dubious value, and certainly tends toward suggestive imi- 
tation on the part of other persons. 

The author’s suggestion that the police should be charged 
with the study and dissection of the causes of crime would 
lead to doubtful results, since the work is in itself a function 
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of scientific investigation, and the local police would be con- 
fined to the study of local causes, which night be misleading. 
The proposal would only result in additional jobs in seientilic 
bureaus added to the police department, and publicity given 
to such statisties and information might have an unfortunate 
result in suggestive inducements to crime, 

Some at least of the accidental deaths in the public streets 
are due to the neglect on the part of our Department of Pub 
he Works to provide proper isles of safety, in view of the 
crowded conditions of tratlie. 

The author spoke of the prevention ol erie by the pro 
vision of ample street lighting, but has himself taken a per 
sonal part in the recent reduction ot city lighting, in the 
interests of a parsimonious economy. 

He believed the difliculties experienced in upbuilding t! 
character and in extending the usefulness of the police force 
are attributable to causes entirely different from those ad 
vanced by the author. He had found a feeling prevailine 
among the men that they are denied a recognition of loyal 
service on the part of their superiors and of the public, and 
are subjected continuously to untair treatment by politicians 
and by the newspapers, and also that the magistrates almost 
unanimously seemed to regard a police officer as either a hat 
or a scoundrel. 

He agreed with the author as te police pensions, but 
pointed out that this condition is applicable to all classes of 
city employes. The essential error in this system lies in the 
provision of pensions paid to idle men still capable of work. 
The process should be entirely changed, that 
age should be met by a proportionate reduction of labor and 
not by payment for idleness, and the value should be recog 
nized of the continued service of experienced and faithful 
employes long after their full physieal capacities could be 
exercised, 

The application of engineering methods to the problems ot 
the police would inelude the recognition, prior to the question 
of efliciency, of the value of loyalty, of merit and long set 
vice, and also the establishment of a system of fair treatment 
of the members of the force. 


CLeMeNt J. Driscou.’ in a written discussion said tha 
the cause for police inetlicieney in New York ean be found 
in the fact that in 13 vears the department has had 10 police 
commissioners. Not one of these doubted the efficieney of 
the engineering methods and not one did not fully realize 
before he retired, or was forced to retire, from the depart- 
ment that the police problem was such that only careful, 
patient application of scientific methods would solve it. 
All of them would say to the engineers gathered here that 
all the methods known to science would be of little valu 
while the control of the department was in the hands o: 
the political powers of a community. 
one of the supreme engineering feats, 
only because the engineer in charge remained on the job 
But 
even Mr. Goethals would not have mastered the police prob- 
lem of New York by the application of the engineering 
method if he had been subjected to the conditions under 
which all the administrative heads have had to work. No 
matter how determined a police commissioner may be to 
keep his department free from politics, it will be subjected 
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was made possible 


long enough to work out the engineering problem. 
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tu political influence so long as he himself is subject to 
arbitrary removal and the mayor of a city is held respon 
sible tor a police department and its management. 

In summarizing, he urged as the first step toward in 
creasing the eflicieney of the police, the adoption of statutes 
providing for a more permanent tenure of oflice for the 
administrative head; second, the complete separation o! 
the pohee department from the mayor's office, placing the 
full responsibility for the administration and conduet with 
the police commissioner or administrative head, regardless 
oft lus title; third, the application of the engineering metliod; 
and, fourth, the complete abolition of the system now 1 
vogue throughout the country of adopting policies of law 
enforcement which will result in the enforcement of the 
Statutes as written, 


Avex. ©. HloMPrreys said that his chief reason for speak 
Ing Was to pay a tribute to Mr. Bruére, and to say that he 
was sorry that the discussion could not have been more 
appreciative of Mr. Bruére’s courtesy. He said there was no 
fundamental inconsistency between Mr. Bruére’s paper and 
Mr. Driseoll’s discussion, though some other inconsistencies 
are apparent in connection with the diseussion. He sug 
gested to the New York citizens present that they had bet 
ter not take upon themselves the task of being their own 
policemen ; they might get into trouble. They ean. how 
ever, advise and they can educate the public as Mr. Bruére 
hal advised, and here he differed from the last speaker. He 
saw ne reason why Mr. Bruére’s suggestion with regard te 
a bureau cannot be carried out. The direction would have 
to be in the hands of a man qualified for seientifie investiga 
tion. Under such direction of sueh a man the facts conld 
be gleaned from the rank and file of the foree. This would 
involve no inconsistency but might be a tremendous agency 
tor the education of the public; and if the publie could be 
sufliciently edueated, the polities of the situation would be 
taken care of. The speaker said that he agreed absolutely 
that the present troubles in connection with police control 


ure largely due to the interterence of politicians. 


The Avurior disagreed with Mr. Driscoll in saying that the 
greatest difficulty in this matter is polities. There is ne 
polities in the police department tor political reasons. The 
reasou is that the police department does not know what the 
gang problem is. The thing that is most needed is not the 
elimination of polities, but more of the kind of polities that 
men such as the engineers present would uphold. 

In answer to Mr. Bolton, he did not recall having sug 
gested that a new bureau be established. He suggested that 
there be given to the police department the facts regarding 
outside conditions, not gathered by impressions, but based 
upon the actual experience of the department. There is no 
problem which Mr. Bolton has ever been called on to face 
that he does not or should not reach in the same way. And 
in engineering questions, the question of lighting public 
streets, in which he has an interest, cannot be solved by a 
general assumption that a lot of light is going to reduce 
crime. On this theory one can get ten times too many lights. 


Lighting under such circumstances may not reduce crime at 
all, but simply add to the payments made by the city to the 
lighting company. In settling the questions of lights and 
of gangs, the police department has to approach the problem 


just as any engineering question must be approached, If 
vangs exist because they have the protection of politicians, 
that cause ought to be ascertained. 

His plea was that we proceed with regard to this whole 
question on the basis of facts, not on that of passion or senti- 
ment, or of politics, or of impulse or judgment. He asked 
cngineers not to find a way of putting on the shoulders of 
others the responsibility for existing conditions, but to take 
it on their own shoulders. To have, as some one suggested, 
a police commissioner continuously on the job would not 
mean success in police administration. He could not under- 
stand his problem merely by continuity of service, but would 
have to employ the engineering method advocated by the 
author. 

He hoped that as a result of this conference some thouglit 
would be given in each community represented to getting a 
fact basis for police administration, so that in dealing with 
this most easily complicated division of city government we 
shall not have to act merely upon passion, impulse or news- 
paper headlines. 


SOME FACTORS IN) MUNICIPAL 
ENGINEERING 
BY MORRIS LLEWELLYN COOKE, 
PHILADELPHIA, PA, 
Member of the Society 


The author calls attention to the wide opportunity 
for the activity of engineers in municipal work and 
to the fact that at the present time a large part of 
this field is either not covered at all or covered by 
non-techmeal men. The author emphasizes, however, 
the necessity for the cultivation on the part of the 
profession of a broader and more collective interest 
in public affairs. In this he follows up the theme 
advanced in a paper read some years ago before our 
Society under the title ** The Engineer and the Pub- 
lic.” There is a note of warning that with the grow- 
ing consolidation of manufacturing and other enter- 
prises, especially in the utility field, there is danger 
that the cities of the country will be left without 
proper engineering advice in certain of their engi- 
neering questions. The author points out that the 
matter of viewpoint and a genuine public interest are 
as essential in the engineer who is to advise a city as 
ability and experience. 

An important part of the paper is the author's 
reference to the function of advertising, both as af- 
fecting the professional activities of the engineer and 
in the movement to educate the public to the neces- 
sity for having public work done on an engineering 
basis. He holds that certain kinds of munici- 
pal engineering, street cleaning for instance, are 
based on a growing appreciation on the part of the 
public of the factors of the problem and that this 
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can only be developed through systematic and ag- 
gressive advertising methods. 

The effectiveness of the engineer in public employ 
is very largely dependent upon the support given to 
him by his profession in the education of the public 
to proper policies of administration. The engineer 
holding a publie position is not ‘‘ in politics ’’ and to 
be a success must have the collective support and ad- 
vice of his profession. There are too many matters 
that should be determined by technical and scientific 
considerations now decided by vote. Attention is 
called for instance to the archaic systems of appro- 
priation and control of the budget now in general use 
in our municipalities with suggestions for remedies. 

Civil service as it applies to filling the higher tech- 
nical positions is referred to and a note of warning 
sounded as to the growing complexity of all govern- 
mental problems. Lines along which municipal agen- 
cies may be simplified are indicated, and a suggestion 
is made for a municipal reference library as a branch 
of the Engineering Societies’ library. 

Quotations follow from different sections of the 
paper: 

The test by which the role of the engineer is to be deter- 
mined will be the development in our profession of a 
genuine spirit of public service. The community is ap- 
parently ready to accord the engineer a leading, perhaps 
a controlling part, if the engineer will consider that in 
every decision and act there shall be the clearest possible 
recognition of the public interest. We should remember 
that democracy can use the engineer without giving him 
either a leading or a controlling hand in affairs. This use 
of engineers has been conclusively demonstrated by public 
utilities companies, especially during the last thirty years. 
In most of our larger cities during this period there have 
been operating one or more so-called “big business” men 
who have built large fortunes and a certain kind of fame 
in the development of enterprises in which engineering was 
an important factor and in which it should have been the 
paramount and controlling factor. In these enterprises 
engineers have necessarily been used, but not in a leading 
or controlling capacity. 

It would probably require considerable research to get 
the names of the engineers used by Charles Yerkes in 
Chicago; by Martin Maloney in Philadelphia: by Anthony 
N. Brady in New York; and by Patrick Calhoun in San 
Franciseo. As a profession we may as well face this prob- 
lem and decide whether in the further upbuilding of our 
cities, we are so to serve democracy as to be warranted in 
demanding and to be entitled to receive a position com- 
parable to the real importance of our work. 

That profession which considers only its own and its 
clients’ interests without a proper regard for those of the 
general public will be accorded the same position which 
history has always given those who are led by no higher star 
than self interest, however enlightened that self interest 
may be. I firmly believe that the engineering profession 
is rising to meet its broader responsibilities with perhaps 
an even more quickened pace than that which during recent 
years has wrought such sweeping changes in the medical 
profession and that of architecture. There are certain kinds 
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of engineering in which financial and almost all other kinds 
of preferment depend on an attitude of mind which, while 
not necessarily anti-social does not provide sutlicient op- 
portunity for entertaining a virile public point of view. 

As a representative of public, rather than private inter- 
est, it is my duty in choosing the advisers of the city, which 
I have the honor of serving, to satisfy myself not only as 
to the ability of those we employ, but also as to their dis- 
interested—yes, their public point of view. 

No matter how able a man may be, how broad his experi- 
ence nor how high his standing, his service to those who 
employ him must at all times be consistent with the public 
interest if, from my point of view, he is to be available 
for public employment. 

Judged by this standard, there are in certain fields of 
engineering almost no engineers who are at present avail- 
able for the service of the public and who at the same 
time have had sullicient experience for large undertakings. 
In the past few vears we have had unusual opportunities 
for seeing at close range the professional attitude of those 
equipped with the technical knowledge required in ad- 
visers to cities on utility matters. It has been practically 
impossible to secure the services of those with reputations 
already made in the electrical field. Some of our experi- 
ences could be considered on the whole rather amusing were 
it not for the fact that we are left under the obvious con- 
clusion that for the average city official to get good advice 
on these matters, is well nigh impossible. What is more 
objectionable is that this condition is one quite generally 
recognized as true by city officials. 

I must be careful to emphasize the fact that no eriticism 
of any individual is embraced in these remarks and that 
I am simply pointing out a danger almost necessarily con- 
fronting the engineering of an industry dominated by finan- 
ciers having no knowledge and little appreciation of such 
professional standards as engineers are supposed to have. 

The same tendency is to be noted in other branches of 
our profession. An eminent authority on conerete, who is 
in intimate touch with the men who are practising in this 
line, was recently asked for the name of an engineer who 
was not in anyway affiliated with the large manufacturers 
of this material and after considerable study was able to 
think of only one man. There is nothing necessarily im- 
proper in this situation,—it may simply mean that all the 
competent men in this line receive retainers from manu- 
facturers. Some months ago I wanted to retain an en- 
gineer fully posted on the details of a certain sub-division 
of railroad operation. It was extremely diflieult to find a 
man without reeognized affiliations which would preclude 
his retention. Again I am informed that there are no 
asphalt experts who do not receive retainers from the manu- 
facturers. It is a condition which should be provocative of 
thought by engineers. 

Public employers up to the present have been almost a 
negligible factor in furnishing opportunity for employment 
or for the making of a reputation. It is perfectly natural, 
and it is in accord with former ideals that engineers should 
feel their first duty to be to these private employers. But 
in this time of broader and deeper social consciousness, it 
seems to me that this standard must change. 

The point I wish to make is that engineering has now 
reached the stage of development where it has become a 
profession in the highest sense of the word. The engineer 
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being a scientist, his responsibility should be for the devel- 
opment of facts, regardless of whose advantage they may 
serve. I have in mind that the service of an engineer 
should be as the service of a judge, as opposed to the 
service of a lawyer who confessedly seeks out and repre 
sents the interests of his client, and often “ makes the 
worse appear the better cause.” This is justified by the 
fact that lawyers are not scientists, and by the assumption 
that there shall always be opposing counsel. 

If this municipal field is to be one in which engineers o! 
ability, sincerity of purpose and high ideals are to find a 
permanent and satisfactory outlet for their energies, our 
profession acting as a profession will be one of the main 
agencies bringing: about certain fundamental changes in 
the attitude of the public. In the minds of too many en- 
gineers, participating collectively in matters pertaining to 
municipal engineering means “getting into polities.” 
Architectural work being a part of the business of The 
Department of Publie Works in Philadelphia, we have 
had the codperation of the American Institute of Arechi- 
tects and of its Philadelphia chapter from the beginning. 
- « » We have had the constant, indefatigable and valu- 
able support of the seeretary of The American Society of 
Mechanieal Engineers in our efforts to maintain the highi- 
est professional standards in the work of the department. 
But engineering bodies as such have given us no assistance 
and so tar as | know have taken no part in the discussion 
of federal, state and municipal engineering, except in the mat- 
ter of conservation which for some reason is considered as 
innocuous as a prayer meeting. 

Many municipal engineers in this country are beginning 
to adopt the European system of employing non-residents 
for certain highly specialized positions. Whenever this is 
practised it excites criticism and abuse. As yet no tech- 
nical organization, so far as I know, has reeognized the 
opening thus made for technical merit and given moral 
support to the movement. Again I have tried to get sup- 
port from organized engineers in the obviously necessary 
procedure of employing experts outside our regular staff, 
but without results. 

The public must be taught that public service is not dif- 
ferent from private service in that forward steps come 
frequently, even usually, as the result of a large amount 
of preliminary investigation. Again, the publie, of which 
please remember we are a part, must be educated to place 
more responsibility on individuals, thus making it possible 
to do away with the great inefficiencies which inevitably 
accompany board and committee management. As long as 
we have boards and committees they will vote,—and they 
will insist on voting on matters that are not questions 
of personal opinion but questions of facets which ought to 
be determined by the facts. It is one of our duties as tech- 
nical men to earry on a propaganda which will show to 
the publie the difference between those problems of poliey 
and publie interest, that are properly settled by public 
opinion and those scientifie problems which are improperly 
settled unless they are settled according to the facts. Mr. 
Frederick W. Taylor, Past-President of the Society, in 
recent lectures has very forcibly and lucidly suggested this 
fundamental difference. For instance, my opinion may 
be as good as that of any other citizen’s as to how fast an 
automobile should be allowed to operate in different sections 
of a large city. The opinion of any member of this Society 


is as good as that of any other citizen as to the penalty 
which should be inflicted for false registration. On the 
other hand, the designs for a bridge; or the specifications 
for a sewer; or the plans for the laying out of a public 
park; or the organization of the police department; or the 
fighting of fires; or the elimination of mosquitoes are nec- 
essarily the work of experts. Such work will always be 
indifferently done if done by voting; whether the voting 
is by the people at large or by a committee or board acting 
tor the people. Notwithstanding all the boards and com- 
missions that are created in the generally approved laws 
of today, there should be no uncertainty as to what ques- 
tions they may vote upon. It is therefore one of the duties 
of the edueated to carry this message to the people and 
in doing so | do not think there will be any more powerful 
method than to give the great mass of the people a larger 
aud larger knowledge of expert work. 

| am not one of those who feel that all our short-comings 
are “the fault of the people.” I would rather assume my 
share of the responsibility for conditions as they are and 
then join with my professional associates and the com- 
munity at large in bettering them. If we engineers are 
to have any prominent part in this there are fundamental 
changes which we shall have to make in our own equip- 
ment for the work. In the first place, we have to get rid 
of the now old-fashioned idea that advertising is a crime. 
I admit that as a part of my work as a public official I 
put in a great deal of thought on what may be quite prop- 
erly called advertising. By that I mean that I pay less 
attention in my reports to dignity of form and diction than 
to making them sufficiently interesting to be read. It is 
only as we engineers who are public officials learn to make 
the public, sometimes against its will, understand our work, 
that we are to get that degree of popular support for it 
which will make it possible for it to be done in an efficient 
manner. 

In my opinion it is going to become more and more a 
necessity, not only in publie but in private work, for en- 
gineers to be able to popularize what they are doing. It is 
true today that a man who wants to do really good and 
ellicient work can do so only after an aroused publie opin- 
ion. You cannot drive people in a democracy. So I admit 
that in offering employment to an engineer, other things 
being equal, | want what might be called a good advertiser. 
You can secure appropriations for work more easily when 
it is well advertised. The Panama Canal is a good example 
of this principle. Again, advertising is the best possible 
check against ill advised expenditures. In building our 
Byberry and Bensalem Service Test Roadway we erected 
sign-hboards on each of the 26 sections giving to the lay- 
man the exact method of its construction in non-technical 
language. If the public knows how a street is supposed to 
be constructed or cleaned, you do not require as many paid 
inspectors on the job. 

The development of some varieties of municipal engin- 
eering is absolutely dependent upon the development of 
publie opinion and must proceed with it. The matter of 
street cleaning is largely a question of an improved public 
taste in the matter of street paving. Unless streets are well 
paved they cannot be well cleaned except at a prohibitive 
cost. To jump from one degree of cleanliness in this re- 
spect, to another, without a supporting publie opinion, 
may be enough to wreck an administration and to set the 
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tide of civic improvement running in the opposite direction. 

The newspaper is the great educator in these matters 
today. But we are already using in Philadelphia moving 
pictures, parades and exhibitions. ‘The possibilities of these 
and other means of publicity are not yet fully understood. 

Take, for instance, the movement which has led to the 
formation of large numbers of business men’s associations 
and improvement associations. This affords one of the very 
best examples of the present vitality of American public 
lite. Our leading men should accept them as something 
that has come to stay and codperate with them in such a 
way as to direct their activities into profitable channels. 
It seems to me they afford the most promising agency 
through which in the first place, the thought of the public 
on civie questions can be erystallized and secondly through 
which that thought can be given expression in definite pub- 
hie procedure. I have found these associations ready and 
anxious to hear from men who had definite knowledge on 
matters of public interest. It should be the attitude of 
any engineer who wants to play his part in the community, 
to affiliate with one of these organizations and to help to 
make it an influence. You can rest assured that the man 
who is in publie life for his own personal advancement is 
bending every energy to defile and degrade these institu- 
tions and to divert them from the high mission which they 
have it in their power to carry out, so they need our help. 

In such a discussion as this, one cannot ignore the eivil 
service. It is always a pleasure to say that personally | 
could not hold public office if it were not for the sate- 
guards and reliefs that our Civil Service Act affords. At 
the same time without repeating what I have said in other 
public papers on the subjeet, | want to eall attention to 
one fundamental misconception under which the entire civil 
Civil 
service appears to be founded on the theery that the best 
man for the position will apply for it. I think it is the 
experience of every employer of men—and this is especially 
true in filling the higher positions—that the best man will 
not apply. On the contrary you will usually have to go 
out on the scriptural highways and hedges to find the best 
man and then having found him, fall on your knees and beg 
him to accept the positions offering such opportunities for 
public service and professional independence as are most 
likely to secure him. 

This is the way to get good public servants. It is 
almost impossible to find men who have many of the qualifi- 
cations for our work combined with a willingness to enter 
the public employ. Even if public employment should come 
to be considered more desirable than it is at the present 
moment, I think that this difficulty in finding the best man 
would still be encountered. Therefore, if we are to have 
the highest class of men in important engineering positions 
we must develop some merit system by which the appoint- 
ing officer is given a greater opportunity than he now has 
of finding the man for the job. In this work it is impossible 
for our engineering societies to take an important part. 

I believe, for instance, that if the secretaries of the four 
national engineering societies could be authorized by their 
several councils to associate themselves as a civil service 
board to aet in an advisory capacity to federal, state and 
municipal civil service commissions, it would be a decided 
step in the right direction. Suppose the president of the 


service question in this country apparently rests. 
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Borough of Manhattan should want to secure a competent 
engineer to put in charge of the highway department. 
Through the New York City Civil Service Commission he 
would state the problem to this suggested advisory board 
which in turn would appoint say three engineers to act as 
his counselors in finding the man. The appointing ollicer 
would keep these counselors in touch with the search and 
when he was ready to make a choice, secure their approval 
before entering into a contract. In this way the merit sys- 
tem would act as a check against favoritism but 
allow the appointing oflicer the widest possible opportunity 


would 


to search for the best man available. 

This procedure is a radical departure from the present idea 
of civil service, which is based on the assumption that it 
is impossible to allow the appoimting officer to have any- 
thing to do with the selection of his men. Even under the 
most advanced forms of civil service the appointing ollicer 
is confined to a full statement of the qualifications he is 
trying to secure. One never exactly fills a position with 
just the kind of man in mind when the search started. It 
is a question of compromise and the appointing officer is 
the one who is in the best position to know where con- 
cessions can be made and which among the several require- 
There 
objection to a check on this action of the appointing oflicer 


ments are the most indispensable. would be no 


through some kind of a written test. But to choose men 
for positions paying $5,000 to $25,000 a year on the results 
of a written examination is absolute folly. So far as | 
know engineers have never taken a hand in the discussion 
of methods under which engineers shall be chosen for posi- 
tions in the publie service and it seems to me high time they 
should do so. 


Among other subjects in the paper not covered im 
the foregoing extracts is that of records of data upon 
investigations and work accomplished by municipal- 
Not only are such records very meagre, but 
they are practically unavailable except to those who 
make them. As a practical suggestion, the author 
believes that a distinct contribution which the Engi- 


ities. 


neering Societies could make to the solution of the 
question would be to establish in the library a section 
devoted to a Municipal Reference Library. At the 
present time there is no possible way for a city offi- 
cial to be sure that manuscript reports on engineer- 
ing matters will be available twelve months after 
they are made. The author had, for instance, 2 digest 
on American street cleaning methods prepared by 
Day & Zimmerman, Consulting Engineers. It 
exceptionally valuable document. He knew where it was 
today but there was no possible machinery provided in 
Philadelphia or in any other city whereby officials could 
be sure that they could find such a report a few 
months after its preparation. This manuscript would 
be of very great value to any city official charged with 
the problem of extensive street cleaning. 


Is all 


He would be 


glad to deposit this report in any library properly 
organized to receive it. 

The same is true of literally dozens of reports on 
gas, lighting, electricity, garbage disposal, city plan- 
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ning, police discipline and others prepared under the 
present administration in Philadelphia. He knew that, 
if this suggestion was adopted and such a library was 
started, city officials all over the country would be glad 
to have extra copies made of every report which should 
properly belong to such a library. 


DISCUSSION 

Avex. C. Humpureys said that while he was in sympathy 
with much of that presented by Mr. Cooke, he differed 
from him strongly as to details and in so doing he was 
guided by a wide experience with engineers and municipal 
governinents. 

He believed there was not the slightest difficulty in get- 
ting the right kind of engineers for the work referred to, 
if they were properly approached and fairly treated. If, 
on the other hand, one approached these men with the 
idea that because they have been in a certain line of work, 
they must necessarily be biased in their opinions, one 
should not expect to get the best results. 

The speaker was unable to understand why it should be 
recommended that a library on municipal engineering should 
be set apart from the rest of the library. If this should 
be done for municipal engineering, why not for all other 
branches of engineering. Then, where should the lines of 
division be drawn. He was reminded of the advice he had 
given some time ago regarding a certain book on the 
finances of publie utilities. This book was misleading in 
the hands of the uninformed by reason of its plausibility. 
The advice given to those direetly concerned was to pur 
chase the book and so be prepared to controvert its false 
teachings, particularly as this could be done through its 
own inconsistencies and contradictions. 

As to the absence of standards, the speaker thought that 
the trouble in large measure was that suflicient attention 
is net given to the fact that working standards can be 
established only by taking all factors into aceount; the 
scientific, upon which there is so much stress laid, and also 
the practical factors, including the necessary limitations ot 
application,—the commercial, the financial, and the human. 

If standards are being developed for the guidance of 
others, such work must be done cautiously and with a keen 
appreciation of the responsibilities assumed. Enthusiasm 
alone is not only not suflicient but may be most dangerous. 
Those who undertake this work must first of all be com 
petent to do it, and then must secure the faith of those in 
control with regard to their integrity. The speaker was 
emphatic in saying that he resented the pervading tone ot 
the paper, which seemed to imply that beeause an engineer 
has been in thé service of public utilities he is not to be 
relied upon to give honest advice in connection with publie 
affairs. He did not believe this to be true of the great 
majority of the engineers of the United States. He believed 
that those who made such an accusation were unworthy of 
a place in the profession. 


E. H. Merriam said that every engineer engaged in pub- 
lie work should have in him some element of the salesman 
with a keen appreciation of the need of educating the pub- 
lie to the necessity and importance of the work which he 
recommends. 


He cited the experience of Dayton along this line. Sub- 
sequent to the great flood of 1913, two million dollars was 
subseribed in order to prevent a repetition of the disaster. 
Engineering corps were put into the field to make investiga 
tions, but the progress was slow and the public, in particu- 
lar as represented by the newspapers, became dissatisfied. 
It was decided thereupon to appoint a publicity man, a 
young engineer with some publicity experience, who would 
vive to the newspapers the facts in the ease. The false 
impressions were corrected and the publie given the informa 


tion it needed, 


kh. P. Bouron said the tact that engineers are engaged in 
certain lines of commercial work is no bar to their doing 
independent work and expressing independent opinions, 
whether they are employed by a municipality or by a private 
corporation or person. He objected strongly to various re- 
fleetions throughout the paper, such as that on the work 
which has been accomplished by large business interests in 
this country and the suggestion that they should be limited 
to a certain kind of fame, and that no other eredit be given 
to them. Nor did he see why the author should reflect on the 
cugineers employed by financiers of that wonderful electrical 
industry which has set the highest standard of engineering 
of any other industry. The suggestion that our Society 
should take part in recommending or suggesting the names 
of engineers for appointments to municipal employment is 
one that has been considered adverse to the poliey of our own 
and other societies, but a number of societies, ineluding the 
leading ones, have urged the appointment of engineers as 
members of Publie Service Commissions. Why was not that 


done in this city? 


Jecause the lawyers, who have swallowed 
practically the whole of the political positions in the State 
and the city. are afraid of engineers. They do not recognize 
what an engineer is and what he stands for. The conspicuous 
vnd highly talented lawyer who was at the head of the Gov- 
ernment at that time stated that he did not appoint engineers 
hecause they were always technical, and in his opinion a 
lawyer could always grasp enovgh of engineering matters to 
understand a technical question. He did not believe that the 
hest class of engineers could be brought into the position of 
taking ofliee under municipal conditions as they are here 
today. However, he did agree with the author in saying that 
engineers as a body should take a greater interest and a 
vreater part in municipal affairs; and with Dr. Humphreys 
and others in saying that engineers will not do their full duty 
until they recognize the fact that they are not only engineers 
but are citizens. 


H. S. Person’ presented a written discussion, taking wp 
various phases of the subject of Mr. Cooke's paper. He 
said, among other things, that nowhere had he heard a 
cleaner-cut, more challenge-like utterance in this great 
movement than that of the author’s. Mr. Cooke has been 
to the frontier on scouting duty, so to speak, and now re- 
turns with lis report. It is at the same time an entreaty 
and an exhortation for the main army of his professional 
associates to lift up their eves to see the problem, the 
opportunities and needs which he has seen in municipal 
administration, the field for publie service particularly de- 
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manding the expert knowledge of the engineer. 
response should be in the form of definite plans. 

These plans must embrace two main lines of operation, 
education of the publie and of the profession. The public 
needs education concerning the capacity and adequacy of 
the engineering profession for public administration; the 
engineering profession, paradoxical as it may seem, needs 
to educate itself concerning its incompleteness and inade- 
quacy for that service. 

For such self-education, the essential requirements are 
two: the breaking away from the attitude of mind molded 
by the motive of private gain and the achievement of one 
molded by the motive of public service; and the develop- 
ment of the special science of municipal engineering. The 
municipal engineer must be a composite of engineer, econo- 
mist, educator, accountant, statistician, executive and ad- 
ministrator. 

In furtherance of the second phase of professional educa- 
tion, he agreed with the author as to the wisdom of devoting 
a section of the library to a Municipal Reference Library. 


The 


Cuas. Day sent a written discussion in the course of 
which he said: It does not seem possible that our member- 
ship should do otherwise than accord the fullest support 
to those measures which will bring about the highest profes- 
sional standard in the field of municipal engineering. To- 
day we occupy the indefensible position of permitting 
without protest the perpetration of obsolete, inefficient and 
extravagant methods with regard to municipal work in- 
volving the expenditure of millions of dollars. It seems 
to me that it is entirely incompatible with a proper code 
of ethies that we should tolerate the continuance of such 
abuses without giving voice to a strenuous protest. Of 
course, in the final analysis little progress will be made 
until engineers, possessing not only the requisite experi- 
ence and knowledge but a deep interest in public welfare, 
are willing to accept municipal posts. This pertains in 
particular to those functions which are generally assumed 
by city governments, such as street cleaning, removal of 
ashes, highway work, ete. Probably very few of our mem- 
bers are engaged upon such work. 

There is, however, another great field of activity closely 
related to municipal work which engages the attention of 
a large number of our members, in the work of public 
service corporations. Owing to the enactment of laws 
providing for regulation, public service corporations in 
many states occupy a position in relation to the public 
that imposes quite as great obligations as those devolving 
upon the departments or individuals who are engaged upon 
purely municipal work. 

There can be no doubt that there is justification for the 
dissatisfaction concerning the results which in many cases 
have been secured through State regulation of privately 
operated public utilities. Certain of the men responsible 
for the policies of such corporations have lacked almost 
entirely that recognition of the public interest which is 
referred to by the author. 

It may be that in most cases the responsibility for this 
condition rests directly upon men who are not members of 
our profession. Nevertheless, this does not relieve us from 
the duty of asserting ourselves with a view to placing the 
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businesses to which we are the principal contributors, upon 
an inherently sound and permanent basis. 

There can be no doubt that the type of engineer desired 
by the author will see that justice is done to corporation 
and publie alike through a frank and unbiased considera- 
tion of the apparently contlicting conditions. The qualifiea- 
tions which in Mr. Cooke’s judgment are necessary upon 
the part of the municipal engineer, are equally imperative 
for those who administer our public service corporations, 
and it seems to me that this Society can do no more im- 
portant work than to encourage this spirit in every way 
within its power. 


CarL Scuwartz disagreed with the author in his reter- 
ences to the difliculties in seeuring the professional services 
of engineers for municipal work, and said that he could 
personally furnish the names of prominent mechanical and 
electrical engineers not alliliated in any way with large 
manufacturing or conflicting interests. 

The success of engineers in private enterprises is largely 
due to the fact that financiers have appreciation and know!- 
edge not alone of the professional standing, since a financier 
is readily able to measure ability by economic results. To 
secure such results the engineer must not alone be a scien- 
tist, as without a good dose of business judgment he would 
be unfit for any leading or responsible position. 

Admitting that the municipal field may not so far have 
sufficiently attracted the attention of the engineering pro- 
fession, he thought that the cause and remedy for this 
condition are hardly to be looked for in the author’s paper. 
He would refer the author to Bryee’s American Common- 
wealth, and specifically the chapter on why the best men 
do not go into polities, for a perhaps more reasonable 
explanation. While the claim that the 
engineer who holds a publie position is in polities, still he 
advocates the value of advertising, and the writer objected 
to such publicity methods. 


author does not 


In his opinion it would be a 
calamity should the engineering profession accept the sug- 
gestions contained in the paper as a guide for the im- 
portant field of municipal engineering. 


Avex. Dow was in agreement with previous speakers who 
contended that the services of experienced men unbiased 
by affiliations detrimental to the best interests of the mu- 
nicipality could be secured for municipal work. He re- 
ferred particularly to those experienced in the use of eon- 
crete, in the use of asphalt, and in the electrical industry. 
He believed that in none of these fields would any leading 
man fail to give a truthful answer to inquiries or to render 
a signed report that was strictly honest, provided his time 
and engagements permitted him to accept such a com- 
mission. 

Newton D. Baker’ wrote that there are one or two 
thoughts suggested by Mr. Cooke’s paper which he desired 
to emphasize. In the first place, the difficulty in having 
engineers with the publie point of view has not been en- 
Our American cities have not 
made city engineering a career in the German sense of that 
word, and, therefore, men who have entered the city’s 


tirely with the engineers. 
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service and become proficient find the rewards of their 
professional activity greater in private employment. They 
soon reach the highest compensation and official dignity 
possible, and not unnaturally, are unwilling to arrest either 
their own development or their own progress by staying 
in the public service. This situation arises from various 
causes. Our American cities have only recently come to 
a realizing sense of the importance of accurate and expert 
service for engineers. The old theory was that a man who 
devoted half of his time to engineering and half of his 
time to polities was a better publie servant, or at least 
more entitled to the job. As a consequence of this the 
publie have regarded their engineers as politieal placemen 


and have not been willing to sanction the payment of 


salaries at all in proportion to those paid by private em- 
ployers. Before we can expect the engineers as a profes- 
sional body to change their attitude therefore, we must 
have on the part of the people a perfectly frank under- 
standing that high-grade professional service cannot be 
expected out of a charitable impulse, but must be com- 
pensated in a dignified, adequate way by the publie as an 
employer, and that men of real ability will not accept the 
publie service if their continuance in it is to be interrupted 
in the midst of useful work on their part by the mere acci- 
dents of politieal change in the headship of city govern- 
ments. He made these comments not beeause he did not 
think these changes are coming about, but beeause he 
thought in justice to the engineers the entire fault should 
not even by inference be assumed by them, and because 
he was very anxious to have the people of our American 
cities realize their share of the burden in seeuring efficient 
and high-grade service from experts. 


Kiopert B. Wotr made a strong plea for the engineer 
in publie service. He believed that the engineer was des- 
tined to work out the great social problems of the world as 
well as the industrial problems. 

The word “ polities” must be made to have a new mean- 
ing and the duty of the engineering profession is to make 
it synonymous with the highest kind of idealistic service. 
The reason the world must look to the engineer for a solu- 
tion of these problems is that in the very nature of things 
his idealism is practical. His grasp of material facts and 
laws insures an idealism which is workable, and for this 
reason will be progressive in its accomplishment of social 
and political reforms. The fundamental, basie reason why 
we cannot hope to solve our social problems through our 
strictly religious and ethical institutions is that they are 
made up largely of men who have little knowledge of 
natural sciences. While it is true that the higher spiritual 
laws inelude the lower and material laws, it is quite true 
that we cannot hope to use those higher laws intelligently 
until we first master the lower. It is beeause it is the en- 
gineer’s business to know and use the forces of nature that 
he, above all others, is qualified to solve the great vital 
problems of our municipalities. 


F. W. Taytor wished to correct the impression that might 
result from the remarks of the previous speakers that the 
author considered the consulting engineers of the country, 
and particularly the electrical engineers, disqualified for 


consulting work for our municipalities because of their 
employment by the great public service corporations. Care- 
ful reading will show that the author does not say this. 
The author says that he had been unable to obtain the serv- 
ices for the city of Philadelphia of prominent electrical and 
consulting engineers. This is a statement of fact, for the 
reply of these gentlemen was, “ We are retained by the 
publie service corporations, or are affiliated with the elec- 
trical corporations and therefore not in a position to give 
you the advice which you seek.” It is no reflection either 
on the integrity of these men that they were placed in a 
position where they could not give their services to the 
city of Philadelphia. If there is any reflection at all it 
passes back to the owners of the companies, who in nine 
cases out of ten are not engineers, but are financiers who 
believe that if the cities secure the knowledge to regulate 
rates, it would ultimately be to the detriment of their com- 
panies. This view on the part of the companies, Mr. Taylor 
did not agree with, since a thorough knowledge of the facts 
on the part of city officials might as readily lead to a rise 
as to a deerease in rates. 


CuarLtes Wuitinc Baker said that up to a compara- 
tively recent date cities had been rich mines to be ex- 
ploited jointly by the politicians and by the franchise-owning 
companies. Now the public is learning that our city govern- 
ments may be brought up to the standards which have pre- 
vailed for many years in England and in Germany by taking 
advantage of the skill and ability of the engineer. Within 
the last five years there has been started the most hopeful 
movement for the betterment of city government service that 
has ever been undertaken in this country. He referred to the 
so-ealled city manager plan of municipal government. This 
was begun by the city of Staunton, Va., five years ago and 
there are now some two dozen cities in the United States 
which have established the office of city manager and have 
put engineers in charge of the work. 

Besides this, it should be noted that in some other cities 
which have not formally adopted this plan, engineers are 
taking a leading part in municipal administration. The 
author of this paper is practically the city manager of Phila- 
delphia and holds the most important position in municipal 
service of any engineer in the United States. 


Rozerr S. Woopwarp' wrote that he was interested to 
observe that many of the ideas which Mr. Cooke has brouglit 
forward are similar in their import to ideas he had long 
held. To some of these ideas expression was given in an 
address read at Wood's Hole in July last at the dedication 


of a new laboratory of the Marine Biologieal Association. 


_* He was especially interested in what the author had to 


say in regard to the necessity on the part of the engineer 
of going somewhat into polities, in the better sense of the 
word. Before we can bring about the reform essential to 
further progress in society the engineer must take a hand 
at the problems presented. His points of view and his 
methods must be availed of more and more by society if 
we expect to make evidently needed progress. 


1 President, Carnegie Institution, Washington, D. C. 
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THE NEW CHARTER FOR ST. LOUIS 
BY EDWARD FLAD, ST. LOUIS, MO. 
Member of the Society 

On June 30, 1914, the city of St. Louis by a majority 
vote of the citizens adopted a new charter in which the 
engineering profession is given unusual recognition. 
The charter provides for a Board of Public Service 
composed of a president and four directors and speci- 
fies that the president and two of the directors ** shall 
be engineers of technical training, of at least ten years’ 
experience, and qualified to design as well as to direct 
engineering work.’’ The members of the Board are 
appointed by the mayor and will each receive a salary 
of $8000 pr annum. 

The Board of Public Service has charge of all en- 
gineering, construction and reconstruction work under- 
taken by the city and exercises supervision and control 
over (a), the department of public utilities, including 
the waterworks and city lighting; (b) the department 
of streets and sewers; (c) the department of public 
welfare, including the divisions of health, of hospitals, 
of parks and recreation, and of correction; and (d) 
the department of public safety, including the police 
and excise divisions when so permitted by the State, 
the divisions of fire and fire prevention, of weights 
and measures, and of building and inspection. 

The members of the Board are appointed for a term 
of four years and are subject to removal only for cause. 
Each director is given charge of a particular depart- 
ment under the general control of the Board. 

No ordinance for public work or improvements of 
any kind or repairs thereof, shall be adopted unless 
prepared and recommended by the Board of Public 
Service with an estimate of cost endorsed thereon, and 
the Board is given authority to let all contracts for 
public work. 

The charter provides for a measure of popular con- 
trol by the initiative referendum and reeall. All city 
officers and employees except those specifically placed 
in the unelassified service are appointed and advanced 
under the merit system controlled by an_ Efficiency 
Board composed of three members appointed by the 
mayor. A single legislative body is provided composed 
of 28 members elected from districts, and a president 
elected at large. The only other officers elected are 
the mayor and comptroller, all others are appointed 
either by the mayor or by the heads of departments 
or divisions. 

The new charter replaced the one adopted in 1876. 
The Board of Public Service replaces the Board of 
Public Improvements provided by the old charter, with 
added duties and responsibilities. 

The city of St. Louis has been singularly fortunate 

Presented at the Annual Meeting, December 1914. Paper can 
also be obtained in pamphlet form; price 5 cents to members, 10 
cents to non-members. 
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in having its public work controlled in the past by a 
board of six men, the majority of whom have always 
been engineers, although the charter required only one 
of the members to be an engineer. The provision in 
the new charter requiring three of the five members 
of the Board of Public Service to be engineers is a 
recognition of the valuable services rendered in the 
past by the engineer members of the Board of Publie 
Improvements. The writer was a member of the board 
of 13 freeholders by whom the new charter was pre- 
pared. 


ThE ENGINEER AND PUBLICITY 
BY C. EK. DRAYER, CLEVELAND, OHIO 
Non-Member 

So far as we know, the first instance of systematic 
publicity for the engineer and engineering is the work 
so successfully accomplished by the author of this 
paper for the Cleveland (Ohio) Engineering Society. 
This led to the presentation of the paper of which an 
abstract follows and in which the author first raises 
the question as to what interest publicity may hold for 
the engineer. In the first place, the public is deeply 
interested in the things we are doing. People are glad 
to know not only of the advance in science but also 
about the men who make it possible and to give credit 
where it belongs. If then we can make use of publicity 
with the definite intention of placing the engineering 
profession in a higher position in the vision of our 
employer, the public, a point of interest has been found. 

In the second place, we find an opportunity and 
duty to render service to the publie by giving it de- 
pendable information about technical subjects. The 
ordinary newspaper uses the same reporter to write 
crime, politics, sport, invention, and technical achieve- 
ment. An editor of one of our Cleveland papers once 
gave us as his opinion that one reason why news of an 
engineering nature does not get into the daily papers is 
because the ordinary reporter has not the technical 
knowledge to handle it. News, it must be remembered, 
is nothing more than ideas and facts put into interest- 
ing reading. 

Here, then, are the two elements of a barvain. The 
public and the engineering profession have something 
to exchange and both sides will receive substantial 
benefit. The engineering profession will find itself in 
a better position by having the public appreciate the 
important service it is rendering; the public will find 
itself deeply interested in the information we are able 
to give, because it advances publie welfare. 

1 Chairman, Publicity Committee, Cleveland Engineering Society, 
Chamber of Commerce Bldg. 
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PUBLICITY WORK IN CLEVELAND 

In the publieity work of the Cleveland Engineering 
Society, which has extended now over a period of two 
years, our first step was to get acquainted with the 
managing editors of the two leading papers in the city. 
They were told that the Society had about 500 mem- 
bers, many of whom are at the head of large under 
takings on which the growth and prosperity of the 
city depend, and that the Society stood ready to co- 
operate with them in obtaming such engineering news 
as would be of interest to the community. 

It so happened that the outcoming issue of the So- 
elety -ournal contained the report of a special com 
inittee on technical edueation in Cleveland. Naturally, 
i large number of people in the city were interested 
in What engineers had to say about their technical 
schools. Abstracts to make about three-quarters of a 
column Were written, ready to set in type, and were 
handed to the editors of the two morning papers. They 
were printed without alteration. A third paper 
printed its own abstract and an editorial. If the com- 
mittee had something to say which the public would 
he benefited in knowing, surely 200,000 papers with 
authentic information were a better medium than the 
1500 copies of The Journal read largely by technical 

Another subject of great interest to the public, al- 
though it might not appear so from the title, was dis 
cussed in R. H. Fernald’s paper on The Relation of 
the Gas Producer to Low-Grade Fuels and Concentra 
tion of Power at the Mines. When an abstract ap 
peared in the paper on the Sunday following the lec 


ture. it was headlined as shown herewith: 


PRODUCER-GAS TO 
ELIMINATE SMOKE 
AND SAVE FUEL 


United States Engineer of Mines 
Tells Local Society of 
Broad Conservation 
Plan 


MILLIONS OF TONS OF 
COAL WASTED YEARLY 


Production of Gas at Mines From 
Coal Now Unmined Would 
Solve Problem 


Reference to the paper printed in the Journal of 


the Cleveland Engineering Society will bear out the 
assertion that the headlines do not exaggerate the state- 
ments made by Dr. Fernald. Our task was merely to 
inake news of plain facts. To the citizens of any large 
industrial center like Cleveland, smoke elimination and 
fuel conservation are mighty live questions. News, as 
was said before, is the turning of facts and ideas into 
interesting reading. 

Probably the largest service to the community per- 
formed by the publicity committee of the Cleveland 
Society was the publishing of 14 inspirational articles 
by prominent local engineers on Engineering as Life 
Work. The articles appeared on successive Sundays 
in the magazine section of a local paper. Beneath the 
title of each was an editor’s note stating the purpose 
of the series and that they were published under the 
auspices of the Society. Among the contributors were 
two past-presidents of The American Society of Me- 
chanical Engineers and a past-president of the Ameri- 
can Railway Engineering Association. The theme of 
the series was to tell the young man about to choose 
his life work what is before him in the various branches 
of the engineering profession. Besides appearing in 
the local paper, most of them were published in the 
Scientific American and the Case Tech, the student 
publication of Case School of Applied Science. Some 
uppeared in other periodicals over the country. <A 
young immigrant wrote to one of the contributors and 
asked for permission to translate his paper into French 
und Russian to send to those countries. 

While we might multiply instances like the above 
where our work was distinctly a service rendered the 
public, we shall pass to an enumeration of the tangible 
benefits to the Society and to the profession growing 
out of the publicity work. 

A higher standing in the estimation of the people 
and of those in authority in the affairs of the com- 


munity is one gain. In Cleveland, the codperation of 


the Society is usually sought in the solution of ques- 
tions of public welfare where engineers are qualified 
to speak. 

To cite an instance, the Civil Service Commission 
early in the present year asked the Society to assist 
it by taking charge of the preparation and marking of 
papers for engineering positions. The first request was 
for 10 examinations, and the results to both the Com- 
mission and to the Society were very gratifying. The 
Commission secured the service of experts at no cost 
to the city, but which were worth more than it had 
available funds to employ. The secretary of the Com- 
mission told us that the candidates were satisfied with 
the fairness of the examination. Concerning previous 
examinations complaints have been made that proper 
relative weights had not been given to experience and 
theoretical training. Our publicity committee saw to 
it that the public learned through the newspapers of 
the arrangement between the Civil Service Commission 
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and the Engineering Society. Credit was given where 
it was due. 

Somebody has said that the publie is unreasonable 
only when it is uninformed. It is hardly possible that 
any sudden gust of public disapproval would arise 
where engineers are concerned if the public felt that 
it was well acquainted with them. When the local so- 
ciety engages in publicity work, a revival in the inter- 
est of its members in the activities of the society will 
be apparent. The indifferent members find they have 
some pride in their society when its activities, of which 
they approve, are described in the daily paper. It is 
said on good authority that the publicity campaigns 
undertaken by Memphis and Des Moines, to present 
to business men their advantages for a location, re- 
sulted in a renewed city spirit equal in value to the 
new business aequired. 

Due largely to the publicity work, there has been a 
substantial increase in percentage of attendance at the 
meetings. One estimate was 15 per cent. To stimulate 
attendance, the committee furnishes the papers ad- 
vance notices of the meetings, consisting of a picture of 
the speaker and some 150 words of text telling about 
him and his subject. 

During the last two years some 250 new members 
have been added to the roll, an increase of over 50 per 
cent in a society past 30 years old. Of course, it is 
difficult to say just what per cent of increase in an 
organization recently very active in all its functions 
may be credited to publicity work. 

It is possible at this time to know only the general 
nature and approximate limits of publicity with any 
degree of accuracy. We can, however, enumerate the 
various channels by which information of an engineer- 
ing nature may be placed before the public. It is also 
possible to give approximate relative values to them. 
In the matter of choosing mediums we are inclined to 
lay down this broad general principle: When one man 
has something to tell another, the telling of which will 
do them both good, he may employ the most direct 
honorable means. It may be either the written or 
spoken word. 

Under the written word we would include news- 
papers, periodicals, such as national magazines, and 
pamphlets. The spoken word would be confined to a 
rather narrow field and would consist for the most part 
of talks by engineers before high school classes, classes 
in Y.M.C.A.’s, lectures before clubs, at special 
gatherings in churches and the like. 

We have shown that the public and the engineering 
profession are in a position to make an exchange at a 
profit to both parties. A record of results in one 
locality where it has been tried points to what may be 
expected through codperation in a larger field. 
Mediums of exchange have been discussed. There re- 
mains yet to be suggested a preliminary plan by which 
systematic and effective work may be done. 

Inasmuch as all the profession will share in the bene- 
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fits of a closer relation with the public, we assume 
that the efforts of all should be united on a common 
ground. More definite plans may be worked out by 
representatives of leading national engineering organ- 
izations at such a time and place as is deemed best. In 
general we believe that the local society working in 
cooperation with a central national organization will 
produce the most satisfactory results. 


DISCUSSION 


A. J. Himes in a written discussion stated that publicity 
should eliminate error from the mind of the layman and of 
the public concerning engineering and thus clear the way 
for a proper utilization of the engineer's services. Many 
people are handicapped in their desire to make use of the 
wares of the engineer because they cannot talk with bim fa- 
miliarly of the things which they desire to do. 

It is a waste of time to deny either the need or the value 
of advertising. But among professional men the subject is 
hemmed in with so many restrictions that engineers hesitate 
to make use of such a method of securing business. 

Professional men have always considered it proper to 
reap the advertising rewards that come from their activities 
in societies and public affairs. It is doubtless true that a 
paper of unusual value, because of the information that it 
contains and the excellent work of its author, is much bet- 
ter as an advertisement than a paper of less merit, with 
smaller chance of adding to the general knowledge, and which 
may be presumed to be written chiefly for advertising pur- 
poses. It is rather difficult to discover the motives which 
have prompted a man to go to the trouble of writing and 
presenting a professional paper and no microscopical exami- 
nation of such motives is worth the effort. 

An important error is made when one concludes that le- 
gitimate professional advertising is limited to the writing 
of a paper. 

The profession suffers from certain misconceptions of its 
patrons, including the public, from among which I will enu- 
merate four as follows: 

First: It frequently happens on some important work that 
the preliminary estimate of cost is exceeded in the construe- 
tion. For this the engineers are roundly denounced. The 
truth, which never appears in print, is that many such works 
are completed within the estimate; that where the estimate 
is exceeded, the cause is frequently a change in plan or in- 
erease of quantities for which the engineer has no respon- 
sibility whatever; in other cases estimates are stated by men 
in authority to contain provisions which have not been in- 
cluded; and on some oceasions the difficulties encountered 
are beyond the powers of human foresight. 

Second: There is frequently an unreasoning demand for 
the beginning of construction immediately after an appro- 
priation is made without any regard for the necessity of first 
making surveys and plans. Of this the Panama Canal was 
a notable example. The evils attendant upon such a course 
need not be pointed out to engineers. 

Third: Bombastic and unwise laudation of engineering 
achievement has developed a popular idea that engineering 
is mathematically precise. In court and before legislative 
bodies engineers of prominence are sometimes led to declare 
their ability to determine by formula and with precision 
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things concerning which it is only possible to make general 
deductions, Stresses in rail joints may be cited as an 
example. 

lourth: In the general diseussion of the government val 
uation of railroads, the statement has been trequently made 
by men in the councils of the nation that the opinion of an 
engineer is incompetent testimony in valuation proceedings 
except where it relates to actual quantities which he has 
measured himself. 

It is unnecessary to point out the absurdity and injustice 
of these misconceptions, and the very great injury which 
results therefrom to the whole profession. The purpose is 
to call attention to the necessity for publicity, a publicity 
that will give to the layman a knowledge of our work. 

lt the public knew that plans once made are seldom 
changed without increased expense, it would be demanded 
of its servants that plans should be made in accordance with 
the original estimates and then carefully adhered to. It 
would become important that the first estimate should be 
right, and that when exceeded the reason therefor should be 
sound. If it were recognized that some things, as, for in- 
stance, rail-joint stresses, were beyond the powers of mathe- 
matical analysis, engineers would not be condemned because 
such stresses have not been figured; or that engineers had 
followed every step of construction work, from the wielding 
oft a pick and the swinging of a maul to the development of 
the whole program for the construction of a thousand miles 
of railroad and the cost accounting therefor, then no judge 
or statesman could make the publie believe that the best re- 
sults in valuation could be secured without free use of en- 
gineering experience. 

The publie mind can only be disabused of these miscon- 
ceptions of engineering work and the people be supplied 
with correct ideas of the possibilities and the limitations of 
engineering art, by publicity. 

The mass of rubbish published every day in the newspa- 
pers is an appalling evidence of the paucity of worthy 
thought among those who cater to a need for information. 
The country is burdened with the wasteful and wanton ex- 
ploitation of engineering skill. It is time for the profession 
to assert itself. Engineering projects of public importance 
should be passed upon by the engineering societies. 

Every medium at the command of the engineer should be 
used and correct information about engineering work placed 
before each citizen. The profession should be made familiar 
to all who have an interest therein, and it is rightful to ex- 
pect that the increased respect and confidence arising from 
a more intimate knowledge of such work will greatly en- 
hance its material prosperity. 

Coéperative advertising by engineering societies conducted 
on broad lines for the benefit of the public and so as to put 
the profession on a more substantial basis, is an aim that is 
worthy of the highest traditions of this Society. 


H. McDowna cp in a written diseussion stated that the engi- 
neers of Cleveland were fortunate in having among their 
number one who in addition to his engineering skill, pos- 
sesses the taste and willingness to clothe bare technical facts 
in such garments that they challenge popular attention and 
interest. If each community were equally fortunate, pub- 
licity on engineering matters would be easier. 

Few engineers possess this gift or the willingness to de- 


vote their time to the task. Many are quite decided in their 
opinions that there is no need of publicity. They proceed 
upon the well established theory that virtue is its own reward, 
and are usually compelled to content themselves therewith. 

The writer strongly advocates the participation by engi- 
neers in publie affairs. They are qualified to guide publie 
policy in matters where their training is of value, but as a 
class, they have so far failed to convince the publie that such 
is the case, 

Their position as a class has been that of an instrument 
in the hands of other men, who have made a specialty of 
the study of mankind rather than physics. If engineers ean 
master technical details, they can also learn the laws that 
control human actions. Reeognition is not to be altogether 
obtained by keeping ourselves and our work before the pub- 
lie in newspaper columns, but by earnest and effective work 
us organized bodies in every community. That work should 
consist of watching carefully the manner in which the pub- 
lie affairs involving engineering are administered, taking 
Vigorous organized action looking toward the stopping of 
the waste of public moneys and graft, and the shaping of 
legislation involving engineering and industrial matters. 

The publie should be convinced that we are willing to aid 
in the proper adjustment of such matters and to give, with- 
out selfish motive, sound advice on matters of publie policy 
and the opportunity will not be lacking. A reputation for 
fearlessness and honesty must be reéstablished and main- 
tained. 

Instances are not lacking where professional opinions have 
been subordinated to the demands of commercialism. Pub- 
lie officers of to-day have difficulty in finding engineers upon 
whom they ean rely for unbiased advice on matters in which 
organized capital is affected. To merit and obtain confidence 
engineers must be willing to tell the truth under all cireum- 
stances. 

It is only such a professional reputation which warrants 
engineers in making themselves the sole arbiters in prepar- 
ing specifications, and to preserve that reputation its re- 
quirements must be lived up to. 


CHARLES WHITING Baker said that the engineer needs to 
learn the lesson which is taught by this and Mr. Cooke’s 
paper, of the value of publicity. If the engineer wants to 
get support for what he is doing, he must know how to reach 
the ear of the public in the right way. He spoke of the val- 
uable service which had been rendered the street cleaning 
department by Colonel Waring, who was an engineer. One 
of his first steps was to put the street cleaning department 
into white uniforms. The publicity went all over the coun- 
try and made the department known as it had never been 
known before and gave the employees a new respect for 
themselves. This is an instance of what a proper apprecia- 
tion of publicity may do in a wise engineer’s hands. 


E. H. Wuirtock said that it had been his good fortune 
to watch the results accomplished in Cleveland by Mr. 
Drayer during the last two years and that he could heartily 
commend the work done there. Publicity ean be differen- 
tiated from advertising. It meets the demand on the part 
of the public for information as to engineering facts, and 
who ean give this better than the engineer? 


. 
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Catvin W. Rice thought that it might interest the mem- 
bers of the Society to know that special pains are being 
taken along publicity lines. Over 60 technical and daily 
papers in the United States are given copies of everything 
that we publish and have read at our meetings. In addition 
special work had been done tor this meeting and one of the 


papers had published over a column in every issue this week, 


THe Avruor said that the correct test of publicity was 
the results obtained. Any plan of publicity must be conseec- 
utive, it must continue for a period of time. Enough mate- 
rial has been presented before -the Society at this and the 
session of Wednesday evening to occupy the time of 2 good 
work 
Journalism is a 
profession; it seeks to give the public knowledge that the 
publie wants. 


publicity man for six months. He must, however, 


from the standpoint of the newspaper man. 


Engineering information must be given to 
the public on a definite plan, otherwise the newspapers will 
not give us much attention. 


SNOW REMOVAL 


A REPORT OF THE COMMITTEE ON RESOLU- 
TIONS OF THE SNOW REMOVAL CONFER- 
ENCE HELD IN PHILADELPHIA 
APRIL 16 and 17, 1914. 


Early in March 1914, Mr. Morris L. Cooke, Director 
of the Department of Public Works, Philadelphia, 
wrote to a number of the leading Eastern cities sug- 
gesting the need of a conference on the subject of 
snow removal and pointed out, that in view of the 
very apparent lack of engineering methods generally 
employed in a problem which so clearly calls for en- 
gineering study, it might be profitable if those in 
charge of the matter of snow removal in the larger 
cities could be brought together, and that at least an 
approximation of a definite policy of snow removal 
might result from such a meeting. The suggestion 
met with such favor that a snow removal conference 
was held in Philadelphia on April 16 and 17, 1914. 

A Committee on Resolutions, J. W. Paxton, chair- 
man, Was appointed to submit a report, which would 
be the result of papers, discussions and recommenda- 
tions made at this conference, and the Committee 
makes the following report: 

The problem of snow removal must obviously be con- 
sidered differently in different cities as its solution 
is dependent upon such variable elements as climate, 
population, width of streets, density and character of 
traffic, location of sewer systems, available disposal 
places and other local conditions, to say nothing of 
the financial policy of the municipality. 

It would seem impossible to formulate anything but 


Abstract of paper and discussion presented at the Annual Meet- 
ing, December 1914. Complete paper may be obtained without 
discussion; price 5 cents to members, 10 cents to non-members. 
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the most general suggestions, and yet it is found that 
even so vital a matter as the financial policy does not 
affect the main problem, except in the extent of the 
work. 

The work of snow removal is generally done by con 
tract under the supervision of city officials, payment 
being made according to the quantity removed as tal 
lied by wagons hauling to the disposal dumps, the 
forces and equipment consisting of men with shovels, 
horses and wagons. In some cities, serapers and plows 
are used to push the snow to the side of the street, re 
lieving traftie and making it easy to pile, or to load 
without piling. 

Salt is generally and very extensively used for the 
removal of snow in Liverpool, London, Paris and other 
European cities. The very general practice is ‘to broad 
cast coarse salt on the streets during and immediate] 
after a snow storm, and when the snow has been re 
duced to slush by the action of the salt, the streets are 
flushed with water and the slush washed the 
sewers ; but in those cities they do not have very heavy 
snows and it is doubtful whether it would be practica 
ble here where we have a much greater depth of snow. 


down 


There is also very serious objection to the use of salt 
by the Societies for Prevention of Cruelty to Animals 
and in some of the cities it is prohibited by ordinance. 
It is questionable whether the use of salt has been 
given a fair trial in this country for the removal of 
snow and there is little doubt but that it would be use 
ful in light snow storms. 

Much thought has been given to the design of ap 
paratus for melting snow and, also, to special machin- 
ery for scraping, loading and transporting. Inventors. 
designers and manufacturers should be encouraged to 
continue in the endeavor to produce equipment which 
will render practical and efficient service, but the 
amount of snow is so variable and the equipment is 
in use for such a short period of time that it is desir 
able it be designed to be useful for other work at dif- 
ferent seasons of the year. 

The problem confronting the public officials is the 
removal of snow in the shortest time in such a man- 
ner as not to interfere with traffic, and at a minimum 
cost. Therefore, using the method of scraping, shovel- 
ing into trucks or earts and hauling to dumps, the 
length of haul becomes a most important factor and it 
can readily be seen that the utilization of sewer man- 
holes as dumped, and the sewer system to carry the 
material to the rivers, is the most economical method 
which can be devised as it reduces both the haul and 
the handling to a minimum. The authorities in charge 
of the sewer systems have, as a general thing, appre- 
hensions regarding the use of the sewer as a snow 
carrier. The Borough of Manhattan, New York, Bu- 


reau of Sewers, however, made experiments during 
the winter of 1914 which seem to prove that, within 
certain limits, such apprehensions are ill-founded. 
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Gas and chemical combinations in the sewers have 
little effect on the rate of melting. Two cubie yards 
per minute is the maximum rate at which snow ean 
be shoveled into a 24-in. manhole. Tidal sewers can 
only be used to advantage when the tide is low, in 
which case the factors of the ordinary sewer applies. 
Siphon sewers can be used as well as the ordinary type. 

Where difficulty is experienced with an insufficient 
flow in the sewers, or where the flow decreases or stops, 
the water plug may be opened in the drainage area 
of the sewer above the manhole in use, until the vol 
ume of water is sufficient to carry off the snow, but 
it has been found that the most efficient use of water 
may be had where water jets are constructed in the 
manholes into which the snow is dumped. The prob 
lem of getting the material into the manholes in the 
least time with the least interference with traffic opens 
up a field for the consideration of a special form of 
manhole to be used satisfactorily for this purpose. 
Pittsburg and St. Louis both use a special form of 
manhole. 


The Committee gave further an account of the work 
of snow removal in the cities of Philadelphia, New 
York, Boston and Scranton, and also of the Public 
Service Railway of New Jersey, and the Pennsylvania 
Railroad Company, on which they base the following 


conelusions : 


Ist. The plan of organization and the system to be 
employed should be worked out in advance of 
the snow season. This preliminary work should in- 
volve: (a) a plan of codperation among all branches 
of the municipal government; (b) the formation 
of a skeleton organization composed of all the 
available city forees, such as engineers, inspectors, 
time-keepers, laborers and teams; (c) the division 
of the city mto zones and the determination of a 
definite method of work for each zone. The vari 
ous members of the organization should be as 
signed to these zones and the responsible officials 
familiarized with the duties expected of them. 

The character of work to be performed in the 
different zones may consist merely of the regula- 
tion of opening cross-walks and gutters and other- 
wise generally assisting pedestrian traffic and the 
run-off of the snow, or it may consist in the com- 
plete removal of the snow from the streets. Ow- 
ing to the general inerease in motor traffic and 
the concentration of business in definite office dis- 
tricts and to the general public demand for in- 
creased urban facilities, the present tendency is 
to increase the scope of the work involving the 
complete removal of snow from all main thorough- 
fares and business streets. 

2nd. Removal work should commence as soon as 
the snow has covered the pavements and the in- 
dications point to the storm continuing, and 
should be carried on continuously. This as a prin- 


ciple is successfully followed by street railways 
and by some cities. 


3srd. The carrying capacity of the sewer system 


should be utilized as far as possible. 

The use of the sewers which reduces both the 
haul and handling to a minimum involves two 
operations: namely, getting the material to the 
catch basins or manholes, and then putting the 
material into the sewers. The first operation can 
best be done by loading into wagons or trucks 
and hauling to suitable manholes or by the use of 
scrapers or graders. The problem of getting the 
material into the manholes in the least time and 
with the least interference with traffic opens up 
a field for consideration of the question of special 
forms and special locations of manholes designed 
to be used solely for this purpose. 

The method of flushing the snow with fire hose 
into catch basins may have a limited application 
but it is too unreliable to have any general value 
us it depends on weather conditions. 


4th. When practicable, where there is only a small 


area to be cleaned, the work should be performed 
directly by the municipality by day labor. This 
method of operation is the most flexible and the 
most easily administered and it obviates the ne- 
cessity of measurements and checking involved 
under the contract system. The work can also 
be performed by day labor in large areas by adopt- 
ing the following method: The department to ad- 
vertise and go out into the open market and hire 
teams to haul the snow for so much per yard, the 
price to be determined by the department and 
to represent a fair estimate of the cost of the 
work and a fair profit. This, of course, would 
throw the work open to anyone owning one team, 
or a hundred or a thousand or more teams, de- 
pending upon the amount of work to be per- 
formed, and weuld not leave the department de- 
pendent upon any one or more contractors. In 
this method, as well as when the work must be 
performed by contract system, a method of meas- 
urement as simple and accurate as possible should 
be used. The practicability of having work done 
by the municipality will depend among other 
things on the immediate availability of an appro- 
priation. It is essential for the proper conduct 
of the work whether by day labor or contract that 
appropriation for snow removal should be made 
in advance of necessity for the work. 


5th. Codperation should be sought with the traction 


companies and use made of adjustable plows and 
sweepers to open roadways adjacent to street rail- 
way tracks at the time that the work of clearing 
the tracks is being carried on. 


6th. Effort should be made to obtain the codpera- 


tion of the publie and to instruct the householders 
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in the method of the removal of snow from private 
premises in such a way as to least impede the 
city’s work. Where sidewalks are of greater 
width than would be necessary to handle the re- 
duced volume of pedestrian traffic, which may be 
expected after a heavy snow, the snow instead of 
being entirely cleared from the sidewalk and piled 
in the roadway should be left on the sidewalk 
near the curb line to be later removed by the city 
when opportunity presents itself. 

7th. The police force of the city should codperate 
with the street cleaning force and the services of 
patrolmen as inspectors should be utilized as far 
as possible. The police in particular should give 
attention to the enforcement of regulation govern- 
ing the removal of snow from the sidewalks or 
from a portion thereof. 


DISCUSSION 


J. T. Feruerston,’ in a written discussion, remarked that 
New York City has tried almost every method of contract- 
ing for snow work, from the area system to the direct haul- 
age method on vehicle capacity basis. Dividing the city into 
relatively small districts, larger districts and boroughs has 
been tried, and it would appear that the responsibility and 
experience of the contractor were of greater importance than 
the area or district assignments. In other words, an expe- 
rienced contractor, with the nucleus of the necessary snow 
removal equipment, as a rule is in better shape to remove 
snow rapidly and control sub-contractors than is the muni- 
cipality. More important still, he usually has sufficient con- 
trol of funds to pay promptly all men employed. It would 
seem that experience, control of equipment and responsibil- 
ity are the main factors to be considered, rather than the 
area basis, for the assignment of contracts. 

The statement of general principles contained in the Com- 
mittee’s report would be clarified if the work were sepa- 
rated into these divisions: (1) contract work, (2) street 
railway assignments, (3) municipal work. Necessarily un- 
der each head should be given the plan, and every reason- 
able contingency covered by the assignment of the most 
suitable means of snow removal adapted to particular areas, 
streets or districts of the city under consideration. All mu- 
nicipal departments should be called in to assist the street 
cleaning division by the assignment of officers for the super- 
vision of contract work particularly, leaving the street clean- 
ing department as free as possible to perform the work for 
which its own force is best fitted. 

As a general comment on the committee report, it is sug- 
gested that, if possible, engineers or street cleaning officials 
should receive from an authoritative source, such as the 
Society, a summary of conclusions covering: 

(1) A statement as to what types of streets should be 
cleared of snow, and how far the municipality is justified in 
removing snow from minor thoroughfares at public expense. 

(2) A statement setting up the reasonable depth of snow 
for which a municipality should have equipment available, 
and in general the time limits within which streets should be 
cleared, so as to avoid economic loss. Coupled with this, 
a maximum depth of snowfall beyond which all citizens and 
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transporting agencies should be required to place their 
services at the disposal of the municipality at cost. 

(3) A eompilation of snow statistics for various parts of 
this country, and if possible a summary of attending weather 
conditions, 

Each city must work out its own salvation regarding snow 
removal and disposal methods. The problem is so compli- 
cated by uncertainty as to weather conditions that no par- 
ticular method is best fitted for all cities and all conditions. 


kK. D. Very’ in a written discussion pointed out that an 
endeavor should be made to define the extent to which snow 
removal should be carried on in a municipality. This defi- 
nition should not be made in units of mileage or of square 
yardage but rather in terms of necessity. In this regard 
the financial policy so affects the main problem as to deserve 
considerable study, as the extent to which the work shall 
be carried on depends largely upon the amount of money 
a municipality can afford to spend. This question must be 
answered before we may assume that the area to be cleaned 
has been decided upon and the appropriation of money must 
be predicated upon = an actual 
need in this regard. We should go further and diseuss the 
manner in which funds for the work should be raised. It 
is suggested that the tax for such purpose should be levied; 
a part by a general tax and a part by tax on property im- 
mediately benefited. Such a restrain the 
indiscriminate demand for unnecessary service for personal 
benefit. 


understanding of the 


method would 


Whether the work is to be done by contract or by the 
municipal forces is a question of local condition and must 
be solved independently by each locality. It is well to re- 
member that where the force engaged in removing aceumu- 
lations in the street has also the duty of removing the house- 
hold wastes, the latter item must be considered as of equal 
importance with the former and the force employed in the 
latter work must not be reduced by transferring any part 
of it to the performance of the former. This is especially 
true when the use of sewers is to be made for the disposi- 
tion of the snow, as if wastes are not removed they will find 
their way into the snow bank, and so become a menace in 
the clogging of the sewers. 

For the purpose of supervision, the division of the work 
into districts is the proper method but to limit a contractor 
to one district is of questionable value provided the con- 
tractor is able to handle more than one district. The fewer 
contractors on a given area results in less friction, and labor 
and vehicles are more easily distributed where there is a 
common interest in the suecess of the whole work. 

Where the work is performed by contract it is well to 
confine the contractor to the removal of the large aceumu- 
lations and to employ a municipal foree in clearing cross- 
walks, keeping catch basin inlets open and removing snow 
from the immediate vicinity of fire hydrants. 

If this conference does nothing else but successfully im- 
press the officials in charge of sewers that it is their duty 
to permit the free use of the sewers for the disposition of 
snow, it has given ample reason for its existence. Flushing 
snow into catch basins is not favored as it has not been 
proven that such work may be practically accomplished with- 
out interfering with the necessary use of these devices. 

As to the hiring of teams by the city for snow removal, 
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it is believed that this is a matter of local condition. New 
York City has had sad experiences in that line. 

As to having an available appropriation for this work. 
the idea of municipal policy today is to suspect the official 
of not being worthy of trust in the handling of money, so 
they limit his appropriation to his actual needs and where 
the amount which he may need is indeterminate, they hesi 
tate in taking any chance of putting an amount in the hand 
of the official more than suflicient for his needs for fear that 
he may spend more than is required. 

Police assistance would be most valuable and in the mat- 
ter of enforcement of sidewalk cleaning regulations the 
police tind themselves very busy but moderately successful. 
An amendment is suggested that codperation of police magis- 
trates be employed to the end that police activity may be 
made effective. 


W. Gotpsmirn’ called attention to a statement in the re 
port where mention is made of enlarging manholes for the 
quick disposal of snow. In the Manhattan experiments it 
was shown that two cubie yards of snow per minute can be 
shovelled into a 24-in. manhole and that 2560 eubie yards 
were dumped into one sewer by means of three manholes in 
an eight hour day. This seems to indicate that a 24-in. man- 
hole is large enough. Jesides, the effect of an enlarged 
manhole on the pavement must be considered, the majority 
of defects in street surfaces being due to manholes of one 
nature or another and it seems that the elimination rather 
than an inerease of these enemies to pavements should be 
striven for. 


F. KinGsi_ey pointed out the faet that the same old eart- 
and-horse methods for snow removal seem to be used that 
were adopted when the problem became serious some twenty 
years ago. It is interesting, however, to note the suecess 
of the snow-melting device on the Pennsylvania Railroad, 
because the melting of snow seems to be the most likely path 
along which improvement can take place. 

The cost of fuel to melt snow is only some 15 per cent 
of cost of handling it under present methods. The basis for 
this is that a eubie yard of snow as removed weighs approxi- 
mately 1000 Ib. and would require about 200,000 B.t. u. to 
reduce it to water, allowing a liberal margin over the latent 
heat of ice. Coal at $4 per ton provides about 67,000 B. t. u. 
for one cent in a perfect furnace, or 27,000 B.t. u. with 
40 per cent furnace efliciency. At the latter rate the fuel 
cost for melting would only be 712 cents per eubie yard or 
15 per cent of the present apparent cost of handling it. 
This does not include interest or labor charges but these 
ought not to be insurmountable obstacles. 

The problem is peculiarly one that mechanical engineers 
should be able to solve. It appears to be largely a balane- 
ing of the cost of heating surface against interest charges, 
and 1 sq. ft. of heating surface can transmit heat (as demon- 
strated by existing locomotive boilers) at an approximate 
rate of 20,000 B.t.u. per sq. ft. per hour. With less effi- 
cient but more rapid transmission, twice this rate does not 
seem impossible. On this basis, apparatus capable of melt- 
ing 100 eubie yards of snow an hour would require 500 sq. 
ft. of heating surface. Certainly there is nothing abnormal 
involved in the provision of heating surface in such amounts 
as this. 


1 Asst. Eng., Dept. of Public Works, New York City. 


One hundred cubic yards of compacted snow appears to 
be equivalent to about 450 cubic yards of snow as it falls, 
and in a 3-in. snowfall this amount would cover 500 linear 
feet of street. The subject obviously seems to be one that 
is worth consideration by the various cities in the country. 
It would be interesting to see some thoroughgoing experi- 
ments along this line. 


THE HANDLING OF SEWAGE SLUDGE 
BY GEORGE S. WEBSTER, PHILADELPHIA, PA. 
Non-Member 


Usually the first processes of sewage treatment con- 
sist in the removal from the sewage of the solid matter 
in suspension by means of sereens or by sedimentation 
in tanks or basins. When more refined treatment is 
required it consists in the oxidation of the liquid por- 
tion of the sewage together with the fine suspended 
matter net susceptible to settlement. This latter phase 
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of the sewage problem will not be considered in this 
paper. 

In sewage treatment, the material collected on the 
screens and the deposit in the bottom of sedimentation 
tanks is called sludge. As removed from tanks it is a 
dark, slimy mass, containing about 90 per cent moisture, 
and its consistency is such that it cannot be shoveled 
but can be readily pumped. 

Experience with sewage works indicates that upon an 
average 1000 persons produce 45 tons of dry solid mat- 
ter per annum. If this were deposited in tanks as 
sludge containing 90 per cent moisture it would make 
524 cu. yd., but if the sludge contained 95 per cent 
moisture its volume would be 1060 eu. yd., or about 
double the former amount. In other words, every ton 
of dry solid matter contained in sludge 90 per cent 
moisture which is removed, requires 9 tons of water 
te be conveyed with it, and if the sludge contains 95 
per cent moisture, it requires 19 tons of water to be 
handled. 


1Ch. Engr., Bureau of Surveys. 
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One of the most important considerations, there- 
fore, in handling sludge is the percentage moisture 
which it contains, as this is a controlling factor in its 
bulk. It is highly desirable to obtain sludge with as 
low a moisture content as possible (Fig 1). 

Discharges of Wet Sludge in the Sea. Large cities 
located near the ocean dispose of the wet sludge most 
economically by carrying it to sea in specially con- 
structed tank steamers. The sludge is pumped from 
the sedimentation tanks to reservoirs on the wharf 
from which the steamers are filled by gravity. When 
the boat reaches the dumping ground in the open sea 
the outlet valves are opened and the sludge diffused in 
the sea water as the boat moves along. 

Depositing Wet Sludge on Land. For cities situated 
inland such method of disposal is impracticable on 
account of the transportation charges and they are con- 
fronted with the problem of reducing the bulk of the 
sludge by removing the water, either by drainage and 
evaporation on drying beds or by mechanical processes 
such as presses and centrifuges and of handling it so as 
to minimize offense. 

The type of sedimentation tank adopted, the use of 
chemical precipitants or the opportunity afforded for 
sludge digestion have a marked effect upon the volume 
ot sludge produced on account of the moisture content. 
Generally speaking it may be said that chemical pre- 
cipitation will produce between 20 and 25 eu. yd. of 
wet sludge containing about 92 per cent moisture from 
each million gallons of sewage treated ; plain sedimenta- 
tion from 4 to 7 cu. yd. between 87 and 93 per cent 
moisture; septic tanks from 1.5 to 3.0 cu. yd. between 
50 and 90 per cent moisture; and Emscher or Imhoff 
tanks from 1 to 2.5 cu. yd. between 75 and 85 per cent 
moisture. 

The disposal of wet sludge without prior dewatering 
may be accomplished by its application to land in sev- 
eral ways. The earliest method used was called lagoon- 
ing in which case earth embankments were built enclos- 
ing an area of suitable land and the wet sludge run 
into a depth of as great as 10 ft. The clogging of the 
soil preventing free drainage of the moisture, the scum 
formation upon the surface retarding evaporation, and 
the frequent great depth of the sludge, all tend to pre- 
vent the sludge from drying. 

To overcome these objections and to dispose of the 
sludge more quickly, it was run upon the surface of 
farm land to form a shallow layer which would dry in 
a reasonable time and could then be plowed in and 
the field cultivated. But the gross nuisance created 
by the exposure of such large areas of foul smelling 
sludge led to the adoption of what is called trenching. 
As practised at Birmingham, England, the trenches 
were dug about 3 ft. wide and 18 in. below the surface 
of the soil, the excavated earth forming banks between 
the trenches so that they can be filled to a depth of 
from 24 to 30 in. with wet sludge, after which the tops 
of the earth banks are thrown over the sludge to pre- 
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vent nuisance from smell or flies. The porous earth 
absorbs the moisture aud later the land is plowed across 
the trenches and placed under cultivation. This 
process can be repeated at intervals of from 15 months 
to two years. 

This method is not being used in new plants and is 
being abandoned in old plants on account of the area 
required, the interference which is caused in times of 
heavy storms, the increased difficulty of operating 
caused by winter weather and the general cumber- 
someness of the method. 

Mechanical Processes for Dewatering Sludge. 
Among the early mechanical methods of reducing the 
bulk of the wet sludge by dewatering was pressing in 
machines which consist of a number of cast-iron plates 
generally 9 sq. ft. in area with corrugated faces and 
surrounded by a machined rim so that when placed 
together they form water-tight cells 2 in. thick. <A 
central pipe about 6 in. in diameter extends through 
the middle. Over each plate a canvas cloth is placed 
and sludge forced into the press and subjected to a 
pressure of from 60 to 75 lb. per sq. in. This squeezes 
the water out and the resultant cake contains between 
50 and 65 per cent moisture and is about one-fifth the 
bulk of the original wet sludge. 

It is necessary to add to the sludge before pressing 
from 14 to 1 per cent of lime, the fine particles of which 
facilitate the passage of water, the dissolved lime ag- 
glomerating the solids of the sludge. 

Another mechanical method of dewatering sludge 
is by means of centrifuges which occupy less space 
than presses and do not require the addition of lime 
to the sludge. Such machines are continuous in action 
and the work of extracting the moisture consists of two 
distinct and constantly repeated periods. During the 
first period the wet sludge is introduced into the ma- 
chine and by the action of centrifugal foree the 
moisture content reduced. During the second period 
the sludge thus partly dried is automatically ejected. 
The final product contains about 60 per cent moisture 
and occupies about one-eighth the volume of the wet 
sludge. 

Digestion of Sludge. In the methods of sludge han- 
dling above deseribed efforts were directed toward 
preventing the dissemination of the foul odors from 
the wet mass. Within recent years much thought has 
been given to devise processes of treatment by the 
digestion of the putrescent matters to produce an in- 
offensive sludge both as withdrawn from the tanks and 
during drying. 

One of the methods to accomplish this purpose is to 
remove the freshly deposited sludge from the sewage 
sedimentation tanks at intervals and place it in separ- 
ate tanks. Usually a scum forms upon the surface be- 
neath which more or less active fermentatation and 
decomposition develops. New sludge is added and 
digested sludge withdrawn from time to time and 
placed upon underdrained sand or cinder beds for dry- 
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ing. On account of the digestion of the sludge it dries 
more rapidly and is much less offensive than fresh 
sludge. 

For the last 20 years it has been known that the 
retention of sludge in the tank in which it is deposited, 
which is known as the septic treatment of sewage, re- 
sulted in the reduction of the bulk and offensiveness of 
the sludge, but experience showed that while the sludge 
was benefited, the water leaving the tank, known as 
the effluent, was seriously fouled by the decomposition 
ot the organic matter in the sludge. 

The separation of. the digesting sludge from the 
settling sewage was adopted with certain modifications 
by Dr. Imhoff of Essen, Germany. Two-story tanks 
of this type are known as Emscher or Imhoff tanks. 
Their extensive introduction in Germany and America 
is due to the fact that when properly operated they 
efficiently free the sewage of its settleable solids, yield 
a fresh inodorous effluent, produce sludge that is in- 
odorous, of low water content and consequent small 
bulk. 

The principles involved in the construction of the 
Emscher tanks are shown in Fig. 2. The sewage to 
be settled flows longitudinally through the tank in the 
cross-section marked A; the solids which settle upon 
the sloping bottom B slide down through the slots C 
into the sludge chamber D. The gases of decomposition 
are prevented from entering the upper chamber by thie 
gas baffle E but find free exit through the sides at F’, 
in which also a scum forms. A pipe G@ extends from 
the bottom of the sludge compartment to the outside. 
A quick opening valve at H located at a distance of 
over 3 ft. below the water surface in the tank permits 
the discharge of the digested sludge by hydrostatic 
pressure without any pumping. The sludge is placed 
upon the drying bed, which is composed of a layer of 
fine sand supported by a layer of cinders or pebbles 
and underdrained by the tile. 

Dried Emscher sludge is suitable for filling low land 
or use in agriculture, particularly in lightening heavy 
soils, as it is very spongy in texture due to the entrained 
gas. But experience has demonstrated that the use of 
air-dried sludge from any source will not give results 
comparable with those obtained from the use of arti- 
ficial fertilizers. 

Recovery of Ingredients from Sludge. Sludge con- 
tains ammonia, phosphoric acid, potash, grease and 
carbon. Generally speaking these ingredients are more 
costly to recover than they are worth. It has been esti- 
mated that the manurial value in the excreta of one 
person in a year is $2.62, but in the dilute sewage of 
America this would be contained in about 36,000 gal. 
of water. If this material is deposited as sludge of 90 
per cent moisture it would weigh about 1720 lb. per 
cu. yd., and each eubie yard would contain only about 
80 lb. of organic matter, of which only a part has any 
monetary value. 

The problem of recovering the valuable ingredients 


in sewage sludge, therefore, involves the use of econom- 
ical and efficient processes for drying or pressing to 
reduce the bulk for transportation; also in order to 
recover the grease in sewage with present methods, it 
is necessary to have the sludge in a very dry condition. 

Where refuse disposal plants and sewage treatment 
works are located in close proximity to each other, an 
opportunity is offered for the advantageous disposal of 
sewage sludge by burning it with refuse. 

The most serious part of the problem of sewage dis 


posal is the handling of the sludge which results from 
every known method of treatment. It is possible that 
in the future, in order to meet higher standards of 
hivgiene and cleanliness, methods may be devised for 
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intercepting sewage solids as near their place of origin 
as possible, and before they have become offensive, 
and also to recover practically all of their ingredients 
which have value prior to their breaking up and in 
part entering into solution. 

This prompt removal of organic matter from sewage 
will also aid greatly in the prevention of the pollution 
of the water courses, and will tend to promote the pub- 
lic health and comfort. 

In his paper, the author gives data upon several in- 
stallations in different cities, here and abroad, in addi- 
tion to the summary of methods of handling sludge 
which has just been outlined. 


DISCUSSION 


C. W. Henprick,’ in a discussion of the subject, remarked 
that the plant at Baltimore is located so that the entire op 
eration is by electricity produced by the flow of the sewage. 
enabling them to handle the sludge by sludge pumps at a 
minimum cost. Having this power available, they move the 
sludge from the separation tank to the digesting tank at 
frequent intervals before the digestion in the separation 
tanks becomes a factor. 

They deliver the digested sludge at about 90 per cent mois- 
ture to their customers by gravity, the wagon driving under 


‘Ch. Engr. Sewerage Commission, Baltimore, Md. 
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the supply pipe. This reduces the cost of delivery to prac- 
tically nothing. Where the supply runs ahead of the de- 
mand, they pass the liquefied sludge to underdrained sand 
beds, where it is dried and then sold as fertilizer. In this 
way they are selling the liquified and dry sludge as rapidly 
as they are manufacturing it. 

About 4 cu. ft. of 90 per cent sludge per person per annum 
are produced in their separation digestion tanks. In their 
efforts to produce a market for this sludge, they have tried 
to meet all the conditions of the demand. Some are taking 
the sludge at 90 per cent moisture, others wish it in the dry 
state, and others are considering using it as a commercial 
filler in fertilizers and require about 15 or 20 per cent mois- 
ture. By the use of a centrifugal drying apparatus, known 
as a direct heat dryer, they have been able to extract the 
moisture down to about 18 per cent. 


W. L. D’O.ter said that the author had so aptly defined 
the problem in his conclusions that he could not refrain 
from quoting them: “ The most serious part of the prob- 
lem of sewage disposal is the handling of the sludge.” 
Therefore, this part of the problem of sewage disposal is 
an important feature in determining the method of treat- 
ment. “In order to meet higher standards of hygiene and 
cleanliness, methods may be devised for intercepting sewage 
solids as near their place of origin as possible.” This is 
a well expressed thought. Means for such methods are 
available and are more and more recognized and adopted. 
He referred to fine screening methods. He agreed with 
the author that an effort should be made to recover prac- 
tically all of the ingredients of the sewage solids which have 
value prior to their breaking up and entering in part into 
solution, which value is lost with the comminution, dis- 
integration and dissolution of the solids. 

In referring to the handling of digested sludge, he stated it 
is the common practice to select sludge beds, which, at the 
best, are a local nuisance; the working age limit of these 
sludge beds before they become impregnated is now recog- 
nized as a factor and the care and maintenance of these 
beds must be of a high order. Further, with the growth 
of our cities and the necessary increase of sewage, increased 
area is required and the cost of handling of the sludge 
onto and off the beds must be considered. In our northern 
climate, we are also confronted with the abandonment of 
the use of the beds for a term of months during winter 
which necessitates the additional cost of providing tank 
storage capacity. 

These facts and features existing with sludge bed prac- 
tice have urged the mechanical treatment of sludge. The 
results to date show effective work, but first cost, upkeep, 
and operating costs have been excessive. A rotary sludge 
filter developed abroad, now being exploited in this eoun- 
try, promises to lessen costs materially, and represents an 
important step in mechanical treatment of sludge. The 
speaker said the values are spent in digested sludge. Sludge 
from fine screens contains its manurial values and from 
tests abroad a net return to the plant can be effected by the 
treatment of sludge for by products. 


Tue AvutTHor in closing said that whatever process was 
used in treating sludge or caring for sludge, it should be 
remembered that a plant is not automatic and it requires 
constant maintenance at all times on the ground. 


Tue JOURNAL 
Am.Soc. M.E. 


TRAINING FOR CITY EMPLOYES IN 
THE MUNICIPAL COLLEGES 
OF GERMANY 
BY CLYDE LYNDON KING, PHILADELPHIA, PA. 


Non-Member 


This paper is the result of a close study of the edu- 
cational methods of Germany with special reference to 
the facilities and requirements for training for muni- 
cipal service. The paper discusses in detail the rea- 
sons for the thorough training which is provided, the 
various groups of schools and colleges available for the 
work, the curricula which are followed, and the meth- 
ods and character of the training. There is a brief 
review of the facilities in our own country for such 
instruction and comparison is made of their work with 
the work accomplished in Germany. In what follows, 
a summary is given only of certain sections of the 
paper and the reader is further referred to the com- 
plete pamphlet. 

Four factors may be singled out as being responsible 
for the tendency toward sustained and thorough, yet 
specialized and practical, preparation for municipal 
service in Germany. 

The first is the rapid rise in urban populations. Half 
of the German population are now urban residents. 
This enormous increase in urban populations means 
an increase in publie functions assumed by city govern- 
ments many times greater than the increase in popula- 
tion and requires efficiency and training of public 
employes. 

Preparation for governmental positions in the state 
has been provided for in the state universities. These 
institutions are under the domination of practically 
the same group of officials that control the state ad- 
ministration. Thus, while state positions are amply 
pret ared for, at least in certain of the universities, 
they do not tend to give the specialization and the em- 
phasis upon municipal service demanded by urban 
needs, and a demand was created for local institutions 
that would offer the necessary training for municipal 
employes. This constitutes the second factor. 

The burgomeister and the paid expert advisers in 
the magistrat were, as a rule, well trained at the state 
institutions. But no special training was provided for 
the great rank and file of city employes, the efficiency 
of whom, after all, decides the skill and utility with 
which the taxpayer’s money is spent. The need for 
training well every municipal employe through inade- 
quate preparation for positions, is the third factor. 

The fourth factor is that public service is a reeog- 
nized profession of dignity and permanence in tenure. 
The oft-repeated assertion that there is no polities in 
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German city positions is far from accurate ; but in Ger- 
many the provincialism characteristic of so many 
American cities, which brands experts from other cities 
or states as ** outsiders ’’ or ** aliens,’’ finds no place. 
The result is that a public employe with adequate 
qualifications, who finds himself blocked in one city 
because of his party affiliations, can look toward em- 
ployment in other cities. A position once secured, a 
tenure for life or for a term of 12 or 24 years, is as- 
sured, followed by a pension at the end of service. 
Moreover, promotion is made from city to city so that 
there is no limit to the economic returns and social 
prestige of the public official of competence and skill. 
iiven the burgomeister and all the leading expert ad- 
visers in the magistrat are chosen at will from other 
cities. The salary, moreover, is adequate to attract the 
best talent, and increases in remuneration follow at 
specific intervals. The national laws frequently provide 
that appointees to certain positions shall have stated 
professional qualifications, but all examinations are 
qualifying and not competitive. The result is freedom 
of choice by an employing official who must have the 
best talent and get the best results within his expendi- 
tures, for pressure of the tax is as keenly felt in Ger- 
man cities as in American cities. 

The fifth factor is the fact that the great public utili- 
ties such as the street railways, gas and rail waterways, 
are publicly owned and operated. This means that not 
only the best paying positions but also the positions 
carrying with them social prestige and honor, are with- 
in the gift of the state rather than in the power of 
private corporations. The youth of capacity and train- 
ing turns, therefore, by preference to the public service. 

The technical training required for the municipal 
expert in Germany is usually afforded by some branch 
of the regular educational system. 

In the great technical universities everywhere main- 
tained by the individual states, technical training of 
the most definite and specific kind can be obtained for 
either publie or private expert work. At the present 
time there are 11 great scientific universities, the or- 
ganization of which is under the control of the several 
states of the German empire. 

Below the highest technical institutions are two 
grades of machine trade or mechanical engineering 
schools, those providing for the training of engineers, 
constructors, foremen, machine draftsmen, ete., and 
those of a lower grade which train machinists, mechan- 
ical draftsmen and technical officials of middle rank 
and others preparing for positions that require a less 
highly developed technical ability. To both these 
classes of schools are often added Sunday and evening 
courses, open to workmen who cannot afford to give up 
work entirely and attend school. 

Technical preparation for expert work in building 
trades can be secured in the fifty odd building-trades 
schools in Germany, most of them with two depart- 


ments; architectural (Hochbau) and civil engineering 
( Tiefbau). 

Technical preparation for the industrial arts can be 
secured in either one of the following groups of art 
trade schools: industrial continuation schools for the 
art classes; schools for hand-crafts; schools for indus- 
trial art and hand-crafts, and industrial art schools. 
Preparation for other special positions requiring tech- 
nical preparation can be found in the continuation 
schools, in the textile schools, in the technical schools 
for woodworkers, in the commercial schools, many of 
which are also supported by the leading commercial 
and labor organizations of the country, in the modest 
classes conducted in winter evening hours by the light 
of the oil lamp in the low school room of the villages. 

General school training, however, can not make the 
efficient employe; for this there must be scientific 
preparation and, in the case of employes and officials 
in municipal service, particular training. The author 
takes up a study of the general educational system for 
municipal employes, with a discussion of particular 
institutions, based on an extensive study of catalogues 
and announcements. Two examples only will be quoted 
in this abstract, the Akademie fiir kommunale Ver- 
waltung zu Diisseldorf, and the Erste Preussische Ver- 
waltungs-Seminar zu Aschersleben. 

The purpose of the academy for municipal admin- 
istration in Diisseldorf, opened for work in the autumn 
of 1911, is to strengthen and broaden the knowledge 
of and to offer a scientific and practical training to 
municipal officials, and to give business-like, scientific 
and practical education to persons intending to enter 
the municipal service. A survey of the courses offered 
and the methods employed indicates that the academy 
is primarily an institution for the further training of 
the higher municipal officials. 

The academy is a municipal institution of the city 
of Diisseldorf, established by the city council. The 
teaching staff is composed of (a) official expert teachers, 
(b) expert teachers who offer lectures for each 
academic year, (c) honorary experts, who offer lec- 
tures for a specified time on unspecified subjects, 
(d) leading state and municipal officials, (e¢) schol- 
ars and (f) former professional men who are pro- 
cured for certain discourses. While the academy is 
thus under municipal control and supported by muni- 
cipal grants, it is subject to state supervision by the 
minister of ecclesiastical and educational affairs. 

The courses offered include the following subjects: 
Constitutional rights; governmental rights; the police 
power; social questions; school and sanitary admin- 
istration and legislation; insurance law; road law; 
economies; agricultural economy; political science ; 
sociology ; the resources of the country; national econ- 
omy; the lawful rights of government; the organiza- 
tion of city, state and nation; efficiency in government ; 
the science of finance; taxation law; money and bank- 
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ing; public works; the city’s utilities; statistics ; build- 
ing regulations and administration; the cultivation of 
prosperity and of refinement; defense of the country ; 
the labor question; relief of the poor; business law; 
practical work in administrative law; municipal 
finance and constitutional law; criminal law and pro- 
cedure ; the poor law; administrative law; labor union 
laws and their interpretation ; criminology, hygiene and 
commercial and financial bookkeeping. 

Selective courses are provided, such as one in the 
science of law which includes the foundation principles 
aus to the rights of citizens and the rights of officials; 
purchases, leases, deeds and their characteristics; in- 
demnity obligations of the community; earnings and 
laws of properties ; real estate law, rights of mortgages, 
the authority of parents and the power of the respec- 
tive governments as guardians; the rights of associa- 
tions and of business; commercial law; the foundation 
principles as to state, rural and city administrative 
law; the constitution of the state of Prussia, the Im- 
perial constitution, the rights of administrative organs 
of government, the police power and the general posi- 
tion of the police including the safety and sanitary 
police. There is a course in taxation, one in insurance 
law, statistics. Thorough-going courses are offered in 
national economy with special application to the pro- 
tection of properties and the development of new in- 
dustrial opportunities. Corrupt practices and efficiency 
in government are likewise taught as are the eultiva- 
tion of prosperity in the different communities and the 
inculeation of the proper doctrines as to a national pro- 
gram for industrial supremacy. In the course germane 
to pure water for the city are given complete geological 
data. 

Quite in contrast to the Diisseldorf academy, which 
trains primarily the higher officials, is the Professional 
Training School for Civil Service at Aschersleben 
which offers courses preparing primarily for the one 
year probationary service the middle and lower classes 
of public employes, and for promotion from a lower 
to a higher grade of service. The institution is ad- 
ministered by the magistrat of the city of Aschersleben 
and its stated purpose is ‘‘ to give to young persons 
the general and professional education necessary to 
enter the publie service career as a minor or middle 
officer.’ The course gives at the same time an oppor- 
tunity to prepare for higher municipal adminstrative 
positions, such as mayors in smaller towns and the 
higher posts in the larger towns. 

The duration of the general course is three years. 
The school also offers a one year special course for the 
training of minor civil service employes under govern- 
mental, provincial and administrative boards, as well 
as a one year continuation training course for minor 
municipal officials. It also provides a three months’ 
continuation course for those in military service who 
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may desire to prepare during compulsory army service 
for minor goverumental positions. 

The curriculum includes three general classes of sub- 
jects: (a) scientific courses such as German, mathe- 
matics, history, geography, French, English, chemistry 
and physies; (b) professional courses such as juris- 
prudence or general legal knowledge, constitutional 
and administrative law, social administration, political 
economy, publie finances, the science of taxation, the 
budget and the treasury; and (c) applied courses such 
as typewriting, stenography, drawing, 
bookkeeping, arithmetic and German. 


accounting, 


The instructors are employed teachers and the pub- 
lic officials of the city of Aschersleben. At the end of 
the one year, the tuition for which is 150 M., there is 
a final examination in the presence of a state examiner, 
the chief burgomeister of Aschersleben and invited 
members of the Central Alliance of Prussian officials 
on the besis of which a final graduation certificate is 
given. 

This survey of what certain German institutions are 
doing leads to these definite conclusions: (a@) While 
American universities are doing much, they are not 
offering the practical, definite preparation for public 
service that is being offered by certain German institu- 
tions; (b) that the courses of study offered and the 
plans for municipal colleges in Germany point to end- 
less possibilities for adaptation in the courses and work 
being offered in American colleges and universities; 
(c) to the end that the public employe may be more 
adequately and efficiently trained, our colleges and 
universities can extend with profit to themselves and 
to the public, the number of definite, practical courses 
offered in their institutions; and (d) particular atten- 
tion can and should be given to the preparation for 
special types of publie service in certain of our eduea- 
tional institutions. One or two of the universities in 
the larger cities can prepare definitely for municipal 
service, others for the consular and diplomatic service, 
others for state service, others for service in depart- 
ments of health and sanitation, while others can pre- 
pare experts in engineering, social, financial and ae- 
counting fields; and (e) there is a need in America 
for a few special institutions offering a specialized 
training of and for the public employee, who has had 
his technical preparation such as is given in the 
Academy for Public Administration at Diisseldorf and 
the Seminary for the Publie Service at Aschersleben. 


DISCUSSION 


J. F. Youna,’ in a written diseussion, questioned whether 
courses in municipal subjects should be offered chiefly for 
the young college student or for the city employe. Hereto- 
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fore we have taken for granted that the young college man 
was to be the source of our future supply of city experts. 

We should work chiefly in the opposite direction, and 
should so arrange our courses that they will appeal to and 
help the man who is already active in city employment, or 
the practising engineer, who after having seen the problem 
from a point nearer its center, has decided that he wishes to 
devote himself to city work. Both these types of men are 
far more valuable for the purpose of providing and train- 
ing an adequate supply of scientific technical city adminis- 
trators and experts than the young college student. 

A sharper distinction is needed between the general course 
on city government and the technical highly specialized 
course on sanitation, housing conditions and methods, city 
transit, labor, accounting, finance, ete. Thus far we have 
tried to cover all these fields and have therefore presented in 
a single course a group of studies which are too general for 
the technical student and too technical for the general 
student. 

With the new attention to the subject which is now aris- 
ing, we must have a clearer notion of the class of men and 
women who are to be trained; a relegation of the general 
courses to the field of general education of college under- 
graduates; and a more extensive development of the highly 
specialized technical subjects for smaller classes of profes- 
sional men and women. This plan also involves a complete 
transfer of the technical work to the evening, in order that 
it may be pursued by those who are already engaged in en- 
gineering, municipal employment or other vocations. 

Such a sharp distinction between courses, based on a 
clearer view of the clientele to which they are to appeal, 
would lead to a different development from that in Ger- 
many, but would answer more fully the distinctively Ameri- 
can needs for the training of municipal servants. 


J. A. Farruie, in a written diseussion, stated that the pro 
iessional schools in this country, in the state and private 
universities, are giving professional training in engineering, 
law and medicine, which offers special training for munic- 
ipal service. In several states there are Associations of Mu- 
nicipal Officials which hold their meetings and carry on their 
work in coéperation with the state universities. It has been 
suggested that the university should offer a series of short 
courses, for a week or two, in municipal subjects, for city 
officials, similar to its short courses in agriculture. 

There is undoubtedly need for further development. This 
will require the active coéperation of our educational insti- 
tutions, public officials and the members of the several tech- 
nical professions. 


H. S. Gitpertson*® wrote that there is an academic and 
practical reason why we have not developed a profession of 
publie service. The academic reason is that there has been 
a fear on the part of a large number of political leaders that 
democracy would be endangered by a permanent and highly 
trained civil service; that we would drift into bureaucracy, 
and all that it entails. The practical reason is that another, 


1 Univ. of Ill., Urbana, II. 
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and a very large element in political leadership, has desired 
to control appointments to public office for party reasons. 

So long as this latter condition prevails, it is perfectly ob- 
vious that mere efficiency and fitness are minor considera- 
tions, and public service was repellent to men of high quali- 
fications. 

Present conditions afford much hope that both the aca- 
demie and the practical objections to a trained civil service 
will gradually disappear. 

Civil service reform also obviously favors the trained men. 
The merit system in the civil service was primarily devised 
as a method of eliminating politics and the most unfit appli- 
eants for public office in the lower grades of the service. 
Sut civil service reform is developing in new directions and 
is correcting some of its mistakes. There is a tendency to 
make records of efficiency the basis of promotion. This un- 
doubtedly will favor not only a higher degree of preparation 
on the individual’s entry into public service, but a certain 
standard of performance will be made the price of his re- 
maining in the service. This should so dignify civil service 
that a higher type of men will be attracted to it. 

Still another movement which will greatly favor a trained 
body of public servants is the application of the principle 
of the short ballot. When it is earried to its logical limits 
there will be a much sharper distinction made in the publie 
mind between polities and administration. 

There is coming to be a general recognition on the part of 
all intelligent people of the need for better trained public 
officials. People are beginning to see that when everything 
else is being subjected to high efficiency tests, government 
cannot much longer be run on the haphazard plan which 
bas obtained in the past. Also there is the high cost of gov- 
ernment. It is impossible to tell what we are paying for un- 
necessary and ill-performed public service. Senator Al- 
dridge, some years ago, made the statement that $300,000,- 
000 a year could be saved by the federal government. 

Finally, we must consider the growing complexity of gov- 
ernmental functions. It is not simply that we are branching 
out in new fields, but that we are undertaking in a scientific 
way to perform old obligations. Police administration, for 
example, has become almost a science. In the field of cor- 
rections we are not content to have jail keepers, but we must 
have constructive sociologists who know something about the 
causes and remedies of crime. Likewise, public health ad- 
ministration no longer means stamping out epidemics, but 
it seeks to eliminate the conditions which may at any mo 
ment produce ill health. 


Sanrorp E. THOMPSON said that in the problem of munic 
ipal work we must also consider the demand for municipally 
trained men. Until our cities realize the necessity for these 
men and there are more openings for them, there will be very 
little increase in the education to be offered. This situation. 
however, is improving, through the appointment of city man- 
agers and other steps tending toward the department of mu 
nicipal work. He believed that the college alone does not 
offer the training that it should for this kind of work. The 
student must also have practical experience, and he had 
found the best men to employ to be those who have done 
practical work, worked their way through college or done 
special work in the summer. 
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A STUDY OF CLEANING FILTER 
SANDS WITH NO OPPORTUNITY 
FOR BONUS PAYMENTS 


BY SANFORD E. THOMPSON, NEWTON HIGHLANDS, 
MASS. 


Member of the Society 


Efficiency in municipal government will come about 
only as the work in the various departments is put on 
a basis which gives each man, from the common labor- 
er up to the skilled artisan and clerk, a well-defined 
task to do in a given time, with a definite reward for 
its accomplishment. Under the ordinary methods of 
handling city work it is cheaper where there is fair 
competition to let work by contract than to handle it 
by day labor. With an effective system that eliminates 
not merely favoritism but also presents a definite in- 
centive for each man to do a fair day’s work, a city 
may save the contractor’s profit, employ its own force 
of city men, and avoid one of the largest sourees for 
mulching a city treasury through collusion between the 
city officials and contractors. 

The construction and maintenance work in the de- 
partment of public works is a field that offers the 
largest opportunities from an engineering standpoint. 
It includes such operations as trenching, pipe-laying, 
sewer construction, aqueduct construction, filter clean- 
ing, street cleaning, road building, grading, concrete 
work, and building construction. All of these can be 
handled by scientific methods. 

In the present paper one of the accomplishments of 
the City of Philadelphia along the line of improved 
methods is deseribed, viz., the cleaning of filter sand, 
one of the operations in the Bureau of Water of the 
Department of Public Works, which is in charge of 
Mr. Carleton E. Davis, Chief of the Bureau, and under 
the supervision of Mr. Morris L. Cooke, Director of 
Public Works. 

Results Accomplished. The object of the plan has 
been to lay out the work of each gang of men so as to 
increase the effectiveness of the plant and provide a 
definite task to be accomplished in a day. 

The results of the plan which is being put into opera- 
tion are as follows: 

Rotation of cleaning the filters is planned in advance 

by well defined rule. | 

A definite area of sand to clean is assigned to each 

gang, this area depending upon the depth of clean- 
ing necessary. 

This setting of tasks has increased output of each 

gang 15 per cent and this should be further in- 
ereased to at least 25 per cent. 


Abstract of paper and discussion presented at the Annual 
Meeting, December, 1914. Complete paper may be obtained 
without discussion, price 5 cents to members; 10 cents to non- 
members. 
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Accurate records are kept, showing the time con- 

sumed by each gang. 

Cost accounts, as well as pay-roll, are made up from 

the time tickets furnished to the men. 

Gang leaders are required to pay closer attention to 

their duties. 

Improved apparatus and machinery are under con- 

sideration. 

Methods of determining depths of sand to clean are 

being standardized. 

Obstacles Encountered. The paper contains an ac- 
count of the methods introduced to secure these re- 
sults. As indicated in the title of the paper the Phila- 
delphia ordinances prevent the payment of a bonus 
and thus make it difficult to encourage the men to 
accomplish the tasks assigned to them. The city fixes 
the rate of pay of unskilled laborers on a level wage 
per day regardless of the quality of the workman or 
the amount of work he ean do. Civil service regula- 
tion, which prevents the discharge of a man for poli- 
tical reasons, also limits the power of discharge for 
inefficiency. Although the fear of discharge affords 
a crude means for obtaining a fair day’s work, its 
elimination, with no opportunity for providing a sub- 
stitute increases the difficulties. The handling of the 
work would have been much simplified if it had been 
possible to provide, for a man well fitted to his work, 
a reward for accomplishing a good day's task. 

At the beginning, the general attitude of the men 
and the foremen was antagonistic, as is almost always 
the case where new methods are being introduced. 
This is gradually overcome as results be- 
come evident. 

Method of Attack. The method of attacking any 
problem in order to place it on a scientifie basis varies 
with the character of the work. In certain eases, such 
as intricate factory operations, it is necessary, before 
any tasks are set or even before time studies are made, 
to establish a complete system of routing the materials 
and the employes. In other cases the first necessity is 
to establish standards, making minute investigation of ° 
the processes. In still other cases time studies can be 
made at the start. 

In the sand cleaning proposition all of these methods 
were carried on in a measure simultaneously. Studies 
were made of the men and the methods employed to 
see where the manner of handling the work could be 
improved. Time studies were made to determine the 
unit times for each individual operation, so that the 
tasks could be figured accurately in advance. From 
records already on file, giving the approximate time 
for cleaning, it was possible to begin the organization 
of the routing system. 

Unit Times. The unit times for the individual 
operations were determined by the taking of a large 
number of time studies in such a way as to eliminate 
all unnecessary delays, but with a sufficient allowance 
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for resting and delays which were unavoidable. The 
unit times obtained are given in Table 1. 


TABLE I UNIT TIMES 


Unit Time per Time per Cu.-Yd. 


Operation Operation per l-in. Depth 

Min. Min. 
0.20 0.34 
Moving separator. 0.50 0 45 
Moving hopper hose 0.25 0.11 
Moving track....... 0.83 0.44 
Waiting for hopper to empty. 0.42 0 38 
Moving pressure hose : 1.80 0 36 
Additional necessary rest... 0.12 
Shoveling to hopper................ mee 6.32 


The time given in each case is that for the gang, 
since it was necessary on this work to set a task for 
the entire gang instead of starting the individual men. 
as it is always best to do when possible. The time of 
shoveling into the hopper is in each case based on the 
rate of output that the ejectors will take care of. It 
was found that one man, instead of two, could very 
nearly produce the required output, but this would 
have lengthened the time of cleaning so as to be in- 
advisable. For example, with one man shoveling, the 
shoveling time per cu. yd. is 8.8 minutes with a 1-in. 
depth, and 6.75 minutes per cu. yd. when the depth 
is 18 in. These studies indicate therefore that further 
change is necessary in the method of operation so as 
to increase the output of the injector and separator 
in order to obtain the full value of the labor of the 
gang. 

Routing. The routing was accomplished by the aid 
of a bulletin board of the type used in the Taylor sys- 
tem provided with suitable hooks for the tickets which 
designated the work of each man. One of the lines 
of books held tickets indicating ‘*‘ Work to be done 
NOT READY’’; a second line above it, ‘*Work to 
be done READY’’; and the third line, above this 
“WORK IN PROGRESS.”’ On these tickets, there 
is space for all the information required. 

Setting Tasks. Waving determined the unit times 
and established the system of routing and giving out 
of tickets, the area of surface that should be shoveled 
by each gang was figured and the point to which they 
were supposed to go in a day’s work was marked with 
a flag. Curves have been plotted, giving distances to 
clean for the outside and inside gangs for various 
depths. 

On the first two days, after everything was ready, 
no instructions were given the gang leader or the men 
as to how much they were expected to do. The total 
area shoveled by each gang, however, was noted, and 
compared with the area they should have accomplished. 
Every gang shoveled less than the figured area, the 
amount running from 1014 per cent less to 3114 per 
eent less. After this second day’s work we concen- 


trated on one gang, and laid out in advance the amount 
they should accomplish in a day. As a result, they 
readily accomplished the task and reached the mark. 
The task setting was then extended to other gangs. 

An interesting point came up in connection with the 
handling of the work at first. The men in the outside 
bays had to shovel about 7 per cent more sand than 
those in the inside bays because the areas were wider; 
nevertheless, all gangs had been accustomed to keep 
abreast, the men who had the narrower width to handle 
slowing up to accommodate their speed to the outside 
men. When the men began working by the task, the 
inside men, because of the narrower width, were given 
the longer area to cover and gaged their speed to ac- 
complish their task. The outside men, although shovel- 
ing a greater width kept abreast with them without 
special trouble, thus exceeding their task. 


DISCUSSION 


CarLeton EF. Davis’ eontributed a diseussion which 
was additional information upon the operation of the Phila- 
delphia filters. A few quotations follow: 

The labor cost of operating the filters of the Philadelphia 
water supply is about $175,000 per year. The result of Mr. 
Thompson’s work as maintained up to the present time is 
to increase by about 15 per cent the output of the force em- 
ployed upon cleaning sand in the final filters. This phase of 
the filter operation represents perhaps 90 per cent of the 
total labor cost of running the plants. This pick-up is very 
gratifying to all concerned and the author may well feel 
pleased that he has accomplished so much in the face of ad- 
verse circumstances. 

Mr. Thompson’s studies have developed a marked advance 
in the organization of the force and the handling of prob- 
lems connected therewith. They have not, however, changed 
the fundamental characteristics of the filtration factors of 
the plant, nor have any new underlying principles been dis- 
covered, This should be clearly understood and the state 
ment that rotation of cleaning filters is planned in advance 
by a well defined rule should be interpreted accordingly. 
The planning is done in advance as far as possible, as is the 
case in all well organized filter plants, but no new rule has 
been discovered or developed whereby each filter can be as- 
signed to a fixed position in a prearranged cleaning 
schedule. 

The Delaware River from which the Torresdale filters 
take their water is affected by storms and other weather con- 
ditions, by seasonal changes, by temperature variations, by 
tides, and even by navigation in the stream. A sudden or 
unexpected storm or any one of a number of other phe- 
nomena may upset any prediction as to the exact day when 
a particular filter should be cleaned. 

The sand cleaning groups are now working at increased 
speed and with less lost time caused by errors or false mo- 
tions on the part of the foremen. Certain factors stand out 
more prominently than others in having produced these re- 
sults. Defining in advance what shall constitute a day’s 
work, clear and easily understood general orders, and the 
toning up of the organization whereby each man is more 
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or less on his mettle, appear to be the features productive 
of the most good. 

‘ime studies were instrumental in determining what is a 
fair day’s work. Experience showed that better results were 
obtained by clearly marking the limits of each hour’s work 
rather than depending upon a single mark defining the end 
of a whole day’s work. The more frequent goals aid the 
judgment of the foremen and stimulate the efforts of the 
men. 

General standing orders containing explicit and readily 
interpreted instructions about each feature of the work are 
issued to all foremen. These orders place before each man 
an outline of his duties and take away the excuse of igno- 
rance or misunderstanding. 


Tue Avruor in closing said that he did not agree with 
Mr. Davis in his idea that the arrangement of the cleaning 
cannot be designated very distinctly in advance. Studies 
have been made to a certain extent on the general opera- 
tion of filters at different plants, with a view of going into 
this matter but a continuation of study in this line is bound 
to result in a possibility of planning the different features 
very definitely and reaching the fundamental conditions 
which do not appear on the surface. 


THE DESIGN AND OPERATION OF THE 
CLEVELAND MUNICIPAL ELEC- 
TRIC LIGHT PLANT 


BY FREDERICK W. BALLARD, CLEVELAND, O. 
Member of the Society 


The new municipal lighting station on East 53rd 
street, Cleveland, Ohio, went into operation July 20, 
1914. It is the largest central station to be built by 
®& municipality in this country, and is intended not 
only to supply electric current for street and com- 
mercial lighting, but also for power users. The rates 
which are being charged for service range from $0.03 
per kw-hr. maximum to $0.01 per kw-hr. minimum. 
This station has a capacity of 25,000 kw. and is at 
present loaded to one-fifth of its capacity. 

The decision to build this plant by the city of Cleve- 
land was the result of experience with a small station 
of 1500-kw. capacity, known as the Brooklyn Station, 
which has been in operation by the city since 1906. 
It had been started by a bond issue of $30,000 and 
liad by appropriations amounting in all to $211,649.22, 
together with additions to its plant from profits and 
earnings, ‘grown to a total investment in plant value 
of $548,182.43. It had thus made the remarkable 
record of having acquired more than one-half of its 
total value in eight years from the earnings of the 
plant itself. Table 1 is a condensed statement of the 
financial record and Tables 2, 3 and 4 of the revenue 
and expense from this station. 


Abstract of paper and discussion presented at the Annual Meet- 
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TABLE 1 PLANT VALUE OF BROOKLYN STATION 


TRIBUTION SYSTEM 


From taxes and general fund......... 


. .. $320,796.24 


Am.Soc.M.E. 


AND DISs- 


$30,000.00 


Value of street lighting.................. 109,147.02 


Added to plant value from taxes and general fund 


Added from earnings.................... 
INVESTMENT IN PLANT, Dec. 31 1913.. 
Depreciation written off Dec. 31, 1913... ... 
DEPRECIATED VALUE OF STATION Dee. 31,. 


211,649.22 
306,533.21 
548,182, 

113,244.19 


. .$434,938.24 


TABLE 2 REVENUE AND EXPENSE STATEMENT FOR YEAR 1913 


TOTAL REVENUE FROM SALE OF CURRENT.......... 
Kw-hr. gen- 
erated.... 7,797,661 Average sale price.$0.0238 
Kw-hr. sold. 5,656,668 Average sale price. 0.0328 
TOTAL OPERATION AND MAINTENANCE EXPENSE.... 
Kw-hr. gen- 
erated.... 7,797,661 Average cost price.$0.0149 
Kw-hr. sold. 5,656,668 Average cost price. 0.0206 


Kw-hr. gen- 
erated.... 7,797,661 Average cost price.$0.0024 
Kw-hr. sold. 5,656,668 Average cost price. 0.0033 


PROFIT FOR YEAR OF 1913.... 


$185,698.81 


116,719.55 


68,979.26 
19,079.50 


$49,899.76 


TABLE 3 POWER STATION REPORT FOR YEAR 1913 


OPERATION 


Labor...... 23,050.25 
Oil, packing and waste 1,538.52 
3,110.00 
Sundry expense. 743.32 
39,275.42 
MAINTENANCE 
Buildings ery $105.85 
Boilers. . . . 3,515.98 
Engines and generators.. 3,449.72 
Condensors and piping. 606.91 
Switchboard... . 153.48 
223.81 
Arc light equipment....... 661.88 
Sundry repairs... ... 246.21 
TOTAL OPERATION AND MAINTENANCE.... $76,681.35 


Total kw-hr. generated............. 7,797,661 


Unit Cost 
$0.0029 


0.0007 
0.005 


0.0011 


0.0097 


TABLE 4 DISTRIBUTION SYSTEM—OPERATION AND MAINTE- 


NANCE FOR YEARS 1912-1913 


1912 1913 

Poles and lines. . $7,842.53 $8,203.32 
Arc lamps... . 2,241.68 4,485.53 
Meters... .. 334.12 486.68 
197.25 213.69 
Wagons, harness, etc... . 582.16 760.28 
Stable expense, feed, etc. 1,134.86 1,935.57 
Carbons and globes... . 2,219.08 2,735.80 
Trimming labor......... 2,811.25 2,437.48 
Services, transformers, etc 3,224.87 6,166.62 
Miscellaneous expense.. 573.40 1,084.94 
Substation maintenance 2,054.98 

$20,661.20 $31,846.50 
Kw-hr. generated.......... 4,611,853 7,797,661 
Cost per kw-hr. generated $0.00448 $0.00408 


| 
FIXED CHARGES—DEPRECIATION AND INTEREST... 
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A close analysis of the figures in the tables shows that 
in many cases these costs could be greatly reduced by 
the operation of a system on a large seale, and by the 
efficiencies which will be obtained in the new power 
station. The item of cost in central station work 
which has usually been considered the most uncertain 
and problematical, and therefore most likely to stand 
in the way of success for manicipalities, is the cost 
of distribution. The costs for operation and main 
tenance of the distribution system connected with the 
srooklyn Lighting Station in Cleveland, becomes, 
therefore, of particular interest, and the itemized costs 
set forth in Table 4 establishes a certain definite value 
for this feature. 

’RELIMINARY ESTIMATES FOR THE NEW STATION 

The estimated results which will be secured from 
the new 25,000-kw. station which has just been placed 
in operation, are based upon an annual output of 
60,000,000 kw-hr., and with fixed charges based upon 
a total plant investment of $3,000,000.00. — Fixed 
charges amounting to 9 per cent on this investment 
would equal $0.0045 per kw-hr. Cost for coal is esti 
mated at $0.002 per kw-hr. Station costs exclusive 
of coal at $0.0015. Distribution costs, exclusive of 
fixed charges at $0.004. Administration charges at 
$0.0005 and profits at 8 per cent on the investment at 
$0.004. This makes an average price to, be secured 
per kw-lr. generated of 30.0165. the three 
months’ operation of this station, together with tests 
that have been conducted the indications are that these 
estimated results will be secured. 

In explanation of these figures, the author says that 
it would be conservative to allow for an average in- 
terest rate of 4144 per cent on the whole investment 
of $3,000,000. The tax rate can be conservatively 
estimated at 114 per cent, and the rate to be allowed 
for a reserve fund for depreciation, or what really 
would better be known as an amortization fund, since 
depreciation, obsolescence, ete., will be taken care of 
from the maintenance fund. The amortization fund 
should be taken care of by a rate of 3 per cent, this 
rate for use as a conservative allowance, because 2.92 
per cent of the original cost invested annually at 4 
per cent compound interest will equal the original in- 
vestment in 22 years. These rates for interest, taxes 
and depreciation eall for an annual allowance to cover 
fixed charges of 9 per cent of the original investment. 

In order to arrive at the estimated unit cost for the 
fixed charges, it was necessary to assume a certain 
total output for the station for a year. A 40 per cent 
load factor is generally considered very good in cen- 
tral station work. There is no question, however, but 
that under good conditions a load factor much better 
than this can be secured. Assuming a 40 per cent load 
factor in a peak load of 18,000 kw. would give a total 
eutput a year of approximately 60,000,000 kw-hr. 


Fixed charges for the entire plant investment of 
33,000,000 rated at 9 per cent would amount to $270,000 
per year, and on the basis of a 60,000.000 kw-hr. out- 
put the cost per kw-hr. to cover fixed charges would 
be 80.0045 or $0.0015 for the station cost and $0.003 
for the distribution cost. 

Other items to be decided upon are unit costs for 
coal, labor, maintenance and sundries; expense for 
operation and maintenance of the distribution sys- 
tem; and administration charges. The value of 
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30.0005 for the last item was based on the known cost 
in connection with the Brooklyn Station. In. order 
to be fair in making a comparison with privately 
owned and operated plants, an allowance was made 
tor profit of 8 per cent, or $0.004 per kw-hr., as men- 
tioned above. The several unit costs are given in 
Table 5. 


rABLE 5 ESTIMATE ON UNIT COSTS FOR EAST 53RD STREET 
STATION 


STATION Costs CosT PER KW-HR- 


Coal $0.002 
Labor, maintenence and sundries 0.0015 
Fixed charges 0.0015 
Total station costs. 0.005 
DistTRIBUTION Costs 
Operation and maintenance 0.004 
Fixed charges....... 0.003 
Total distribution costs. 0.007 
ADMINISTRATION CHARGES 
Administration charges. ie 0.0005 
Total amount cost. . 0.0125 
Profit required...... 0.004 
Average sale price required per kw-hr. generated. 0.0165 


Estimated kw-hr. to be generated 60,000,000 
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RESULTS OBTAINED 
The results which have already been obtained in 
the operation of the Brooklyn Lighting station and 
the East 53rd Street station during the first eight 
months of the year 1914, tend to substantiate the 
original estimates of what will eventually be secured 
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The total kw-hr. generated for eight months is greater 
than the output for the entire year of 1913. The 
average cost price per kw-hr. generated is $0.0123 as 
compared with $0.0149 for 
the previous year. 

The East 53rd Street 
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in connection with the operation of the East 53rd 
Street station. Following is the statement of revenue 
and expense connected with the operation of these two 
stations for the first eight months of this year: 
REVENUE AND EXPENSE STATEMENT FOR FIRST EIGHT MONTHS’ 
1914 

Revenue from sale of current for first 8 months of 1914. $153,363.65 

Kw-hr. gen- 

erated... . 7,863,610 Average sale price .$0.0195 
Kw-br. sold. 6,270,726 Average sale price. 0.0244 


Operating and maintenance for first 8 months... $97,044.60 
Kw-hr. gen- 


erated.... 7,863,610 Average cost price .$0.0123 
Kw-hr. sold. 6,270,726 Average cost price. 0.0154 


$56,319.05 


station has been in operation since July 20,1914. The 
results secured in the way of operation and mainte- 
nance costs in the power station itself for the month 
of August and September are shown in Table 5. 


TABLE 5 EAST 53RD STREET POWER STATION REPORT, AUGUST 
AND SEPTEMBER, 1914 


OPERATION | August | Unit Cost | September | Unit Cost 

Switchboard attendance.......... 352.80 | 0.0004 | 380.00 | 0.00082 
Oil, packing and waste............ | 66.89 00008 
2,686.50 | 0.0033 2,415.69 0.0026 

MAINTENANCE 
Condensers, piping, etc........... 5.48 


Total operation and maintenance $4,543.26  $0.0056 $4,446.04 | $0.0048 
Total kw-hr. generated......... | 809,120 | ... | 914,850 ee 
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The East 53rd Street station during these two months 
has been operating at less than one-fifth of its total 
capacity. The figures representing unit costs for the 
various items of labor, maintenance, fuel, ete., are, of 
course, considerably higher than can be obtamed when 
the station is running up to its capacity, when it will 
be operating at a much higher efficiency in regard to 
coal consumption per kw-hr., and also the labor and 
other charges will be less per unit cost by reason of 
the larger output. During the month of August, the 
output of the Brooklyn and East 53rd Street 
stations amounted to 1,117,920 kw-hr., of which 
936,467 kw-hr. were actually sold to customers, 


giving a loss in transmission of only 1614 per 
cent, the average sale price for the kw-hr., 
venerated being $0.0174 while the average sale 
price of what was actually sold was 30.0207 ; 
the revenue for the month being $19,405.38. 
The author states that an average load factor — '00 
of 40 per cent on this station when the load is 

built up to its ultimate capacity seems to be as. °°? 
sured, and in fact that a better load factor than 


KILOWATTS 


3000-——_—— 


kw. The special features in connection with the de- 
sign of this station which are different from standard 
practice, are as follows: The use of motor-driven 
auxiliaries exclusively throughout the plant; the use 
of large boiler units with high steam pressure; the 
use of economizers of much greater capacity than ordi- 
narily installed; a new arrangement of coal handling 
apparatus; the use of both forced and induced draft 
with practically atmospheric pressure in the combus- 
tion chamber; the automatic control of furnace con- 


this will actually be obtained. Prices charged 1 8 
for current for power purposes ranging from 
$0.3 down to a minimum of $0.01 become par- 
ticularly attractive to factories, who are 
able to supply those conditions necessary for a good 
load factor, as is attested by the load factor which 
has already been secured on this station. A typical 


Fic. 3) 11,000-vo_T CompaRTMENT FOR Sup- 
PLYING Bustness District 


load curve is shown in Fig. 4. In this curve the peak 
load is shown to be only 2700 kw., but with a load 
factor of 80 per cent based on the peak load, there is 
a total output on the generating station of 51,925 
kw-hr. If these conditions ean be maintained, or even 
approximated, when the load on the station has been 
built up to its ultimate capacity, the load factor will 
be considerably greater than 40 per cent. 
EQUIPMENT OF STATION 
The new plant has a maximum capacity of 25,000 


NOON PM MIDNIGHT AM 


Fic. 4 Typicat Loap Curve, East Street Station 


ditions; the simplicity of the piping layout, due to 
motor-driven auxiliaries; and the use of an auxiliary 
steam turbine for driving the auxiliary motors. This 
turbine is supplied with a jet condenser, whose cool- 
ing water is the boiled feedwater before going to the 
economizers. 

The large boiler units are quite similar to those in 
the Delray Station of the Detroit Edison Company, 
which have been described in great detail by D. S. 
‘lacobus, in the Transactions of this Society... The 
dimensions are identical with those of the Detroit 
boilers, except the length of the drums. These boilers 
are installed with 10,000 sq. ft. of heating surface 
each, and are designed to carry 275-lb. working pres- 
sure with a superheat ranging from 125 to 150 deg. 
fahr. They are equipped with Taylor underfed 
stokers, and are intended to be capable of operating 
up to 300 per cent of rating. 

The operation of the boilers at a high percentage of 
rating means a higher temperature of flue gases. This, 
with the low temperature of feedwater, gives a tem- 
perature head between flue gases and feedwater which 
will be practically double that ordinarily obtained in 
economizer practice. This alone would be sufficient 
to warrant the installation of a larger amount of 
economizer heating surface. Another factor, how- 
ever, is the low interest rate of 414 per cent on the 
investment to be balanced against the saving produced 
in the economizers. These were installed by the Green 


1 Trans. A. 8. M. E., vol. 33, p. 565. 
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Fuel Economizer Company and have a heating sur- 
face of 27,000 sq. ft. 

The use of both forced and induced draught con- 
tributes greatly to the flexibility of the installation, 
and makes it possible to carry practically a balanced 
pressure in the combustion chamber, thus avoiding one 
ot the greatest sources of loss in boiler practice, name- 
ly, the leakage of air through the boiler settings. 

The turbine equipment consists of three units of 
Allis-Chambers-Parsons type, rated at 5000 kw. each, 
1800 r.p.m., 11,000 volts, A.C., steam to be supplied 
at 225 lb. per sq. in. gage pressure, and 125 deg. fahr. 
superheat. The equipment of surface condensers was 
furnished by the C. H. Wheeler Company of Phila- 
delphia. The power for the motor-driven auxiliaries 
is taken from a 1000 kw. turbine formerly in opera- 
tion at the Brooklyn station, and will be operated in 
connection with a Le Blane condenser, the cooling 
water for which will be drawn from a cistern used 
for the storage of the boiler feed water and which 
takes also the condensate from the three main turbines. 
The water in the cistern passes through the jet con- 
denser several times before it goes as feedwater to the 
boilers and the connections are so arranged that the 
coldest water is supplied to the condenser and the 
hottest to the boiler feed system. The auxiliary motors 
in the station are connected through a double bus sys- 
tem so that each can be operated by current either 
from the auxiliary turbine or the main turbine. In 
this way the load on the auxiliary turbine can be 
adjusted so that the temperature of the feed water 
will be that best suited for delivery to the economizers. 


Perhaps the most important innovation in connection 
with the operation of this station is not in the station 
itself. In central station practice in large cities it 
seems to have become a fixed rule to supply the con- 
jested distriets with direct current through 220-volt 
3-wire Edison systems, resulting in an enormous in- 
vestment in copper, a much greater loss in trans- 
mission at the low voltages and also the loss of from 
15 per cent to 20 per cent in transformation from 
alternating to direct current in the substations; and 
with the additional necessity of a greater number of 
substations than would be required for alternating cur- 
rent distribution. 

It is a fact that nearly all lighting and power re- 
quirements can be met in the congested districts with 
alternating current as well as with direct current. 
There are, however, a few cases where the require- 
ments can be met better with direct current but these 
constitute a very small percentage of the total. In 
power work there are places where finer gradations of 
speed control than can be secured with alternating 
current are desirable, and in lighting work there are 
places where storage batteries are necessary to pro- 
vide an absolute security against interruption of serv- 
ice. But in such eases it would be much more econom- 
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ical to take care of the requirements on the premises 
of the customer and install there the necessary con- 
verters, accumulators, ete. The cost of this would be 
represented by thousands, whereas the investment nec- 
essary for the transmission of low voltage direct cur- 
rent from substations runs into millions of dollars. 

In Fig. 3 is shown the arrangement of the 11,000- 
volt compartments and switchboard of the Kast 11th 
Street Station, which supplies the 
the business district of Cleveland. 


down town,’’ or 
The simplicity of 
the station and the absence of rotary converters is 
particularly notable when compared with the prevail- 
ing practice of supplying the congested districts of 
large cities from numerous substations in which are 
installed large numbers of rotary converters for chang- 
ing alternating into direct current. 


DISCUSSION 

Roserr L. Brunet, in a contributed discussion, expressed 
approval of the method of operating the auxiliaries in the 
Cleveland plant. The objection to motor-driven units has 
been uncertainty of operation, which is removed by the 
single steam-driven unit which in this plant supplies power 
to the auxiliaries. lle approved, also, of the use of both 
foreed and induced draught in order to maintain a balanced 
pressure in the furnace. 

As the author stated, the most important change in con- 
nection with the operation of the station is the use of al- 
ternating current for the congested business districts, in- 
stead of the Edison three-wire system. He knew persoually 
of engineers of large central stations who find that there 
are practically no customers who cannot be properly and 
adequately served with A.C. as well as with D.C. current; 
and where the latter is absolutely essential, the transforma- 
tion from A.C. to D.C. can be made on the eustomer’s prem 
There are im 
portant arguments against the use of D.C. current if high- 


ises more economically than otherwise. 
voltage A.C. current can be supplied instead. 

With low rates for current, both for lighting and power, 
it seems only fair to state that the load factor of 40 per 
cent will possibly be realized, based on a peak of 18,000 
kw.; but when the peak is reached, the generating equip- 
ment will undoubtedly have to be increased in order to in- 
sure reliability and continuity of service. The load factor 
itself is dependent upon the diversity factor, io. the ratio 
of the sum of the separate maxima to the total co-incident 
maxima. In some stations where the load factor is in the 
neighborhood of from thirty to forty per cent, the diversity 
factor will be from 2 to 3 per cent—dependent primarily 
upon the means employed by the central station to obtain 
additional load. 

The ratio of current sold for power to total power gener- 
ated in modern stations varies from 50 per cent to seventy- 
five per cent and without this power business the rates for 
lighting would be decidedly increased to the 
sumer. 


small 
Engineers should not forget that a diversity factor 
in a station is the basis of profit and should receive the ut- 
most consideration. 


In making a study of the income of various central sta- 
tions the writer has found that the income per dollar of 
investment varies in most private plants from 20 to 25 per 
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cent. Mr. Ballard has estimated an income of 33 per 
cent per dollar of investment. This seemed high to the 
writer, who thought it would be somewhat reduced by the 
fact that when the maximum of 18,000 kw. was reached the 
distribution system would be so extended that the actual in- 
vestment would be greater than the figure used at this time. 

The writer had prepared charts (not given herewith) show- 
ing the disposition of each dollar of income for a large 
private station and the estimated disposition of each dollar 
of income for the Cleveland municipal station. The private 
station has a capacity of approximately 350,000 h.p., with 
a total output of 840,000,000 kw-lr. per annum. The Cleve 
land plant has an estimated output of 60,000,000 kw-hr. per 
annum. In order to afford a close comparison the figures 
are tabulated below: 


Private Central Cleveland Municipal 
Station, per cent. Station, per cent. 


Materials, ete.......... ‘ 

36.40 
Taxes and Municipal Compensation. 7 ........... 4.55 
100 100.00 


J. R. CravatuH, in a written discussion, called attention to 
one ot the features brought out by this paper regarding 
the low cost of modern steam turbine plants as compared 
with turbine or engine plants of like capacity a few years 
age. A cost of $100 to $150 per kilowatt of maximum 
capacity was common in large city stations until very re- 
cently. The decreasing cost of steam turbine units per 
kilowatt and the increasing steam output to which boilers 
of a given capacity are being foreed in common practice, 
together with the small ground space taken up by large 
turbine units per kilowatt, have combined to lower power 
station costs. A short time ago costs of $70 per kw. ot 
station capacity were common for large steam turbine sta- 
tions. In the present station, according to Mr. Ballard’s 
figures, the cost of the station is abont $1,000,000, wlhiel 
for a maximum capacity of 25,000 kw. corresponds to $40 
per kw. On the basis of an 18,000 kw. peak load the cost 
is $56 per kw. 


Figures given as to investment and operating costs cor- 
respond with estimates made by the writer on a station of 
similar capacity intended to operate under conditions of 
rather high load faetor. The thermal efficieney which is 
assumed by Mr. Ballard is about 11 per cent. This cor- 
responds to modern good practice in actual working con- 
ditions with the station fairly loaded. This efficiency in 
the best and largest modern turbine stations ranges from 
10 to 13 per cent. The unusual method used in the supply- 
ing of good condensing water is in part responsible for the 
low cost of the plant per kilowatt. 

Whether the estimated maximum load of 18,000 kw. ean 
be brought to the station under conditions existing in Cleve- 
land with a distribution system cost sufficiently low to bring 
the total investment to only $3,000,000 remains to be demon- 


strated. The cost of a central distribution system depends 
upon the character and distribution of the load. If the 
station can be fully loaded with a distribution system cover- 
ing a small area and serving mainly large power consumers, 
the cost may be under that given. If the distribution sys- 
tem is to cover a large city where the load density is nec- 
essarily low because of dividing the business with a com- 
peting central station, existing experience indicates that it 
is very doubtful whether the station can be loaded to 18,000 
kw. with a total investment of $3,000,000. The value of the 
power station being $1,000,000 leaves $2,000,000 for dis- 
tribution system. With 18,000 kw. maximum load this cor- 
responds to a cost of $111 per kw. for distribution system. 
On a similar basis the cost of the entire plant would be 
$167 per kw. of maximum load. It is probably not correct 
to take the cost of the Brooklyn system as a criterion of the 
cost of the 53rd Street plant with the distribution system 
when completed, but it is interesting to note that the Brook- 
lyn system complete on a 1500 kw. capacity costs $365 
per kw. of station capacity. If the station is not fully 
loaded the cost per kw. of maximum load would be higher 
than this. If we assume that the Brooklyn station alone 
cost $100 per kw. we would have $265 per kw. maximum 
load for distribution system investment. Distribution costs, 
in general, run from $100 to $300 per kw. As before ex- 
plained, their costs will depend very much on the load and 
the size of the consumers. A large number of small con- 
sumers greatly increases the investment per kilowatt in 
distribution systems. 

As Mr. Ballard points out, the economy of production is 
much dependent upon the attainment of a high load factor. 
A number of years ago, load factors of 20 to 25 per cent 
(annual) were common. This has gradually been brought 
up by the acquisition of additional power loads and in some 
cases by taking on street railway loads. <A load factor 
of 35 per cent (annual) is high for a station supplying 
electric light and power alone and stations obtaining 40 
per cent have done so usually at the expense of many years 
of strenuous work. It is possible that by cultivating the 
large power business and ignoring the low load factor 
lighting business a 40 per cent load factor might be main- 
tained from the start in an enterprise like that at Cleveland. 
It must not be thought, however, that such a load factor 
represents an easy attainment. The natural tendency of 
such a rate would be to load up the plant with low load 
factor business unless great care were exercised to prevent 
it. We thus see the importance of the fundamental prin- 
ciple that the rates charged must bear some proportion to 
the actual cost of serving these classes of consumers. 

In order to put this undertaking on a fair basis for com 
parison with a private corporation, 8 per cent is added for 
profit. In allowing 8 per cent profit in addition to 4.5 
per. cent interest, Mr. Ballard has apparently inadvertantly 
allowed considerable more annual return on the investment 
than would be necessary to clear him of a possible charge 
of unfairness to private corporations. Where commissions 
have passed on the question of reasonable return upon the 
investment in a plant of this character, the total annual 
returns, ineluding both interest and profit, have been in 
the neighborhood of 8 per cent rather than 8 per cent in 
addition to interest. Mr. Ballard’s fixed charges therefore 
should be reduced 4.5 per cent. 

Fixed charges, depreciation and interest on the Brooklyn 
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plant with an investment of $548,182 is given as $19,079. 
This is only 3.6 per cent on the investment and appears to 
be an error. From the information given in the diseussion, 
the depreciation on the Brooklyn plant would be consider- 
ably higher than for the 53rd Street plant inasmuch as a 
part of the Brooklyn plant investment would be written 
off as it is replaced by the 53rd Street station. 

Depreciation on the complete plant is assumed at 3 per 
cent, calling for an average life of plant of 22 years. It 
is doubtful whether this is a sufficient allowance for de- 
preciation even though it may be in accord with the cus- 
toms of some private corporations. In the Madison Gas 
and Electrie Co. case before the Wisconsin Railroad & 
Publie Service Commission in 1910, the commission de- 
cided that the average life of the electric plant was about 
17 years. 

One element of first cost which can only be determined 
after the undertaking has reached the state of development 
anticipated in the preliminary estimates is that classified 
by the Wisconsin Commission as going value. Under this 
head is included whatever loss in operation is ineurred in 
the early years of operation before the load has been built 
up to a point to yield a proper interest and profit on the 
investment. This amount must needs be added to the 
tangible physical investment to determine the total money 
put into the property. 


Watrer C. ALLEN wrote that the paper omits a deserip- 
tion of one of the features most interesting to electrical 
men, viz.: the distribution system. Apparently the new 
53rd Street station is delivering its energy to the existing 
distribution system through the East 11th Street sub-station, 
without the use of rotary converters. 

The loss in distribution from the Brooklyn station for 
the year 1913 as given is 27.4 per cent, while the loss for 
the first eight months of the present year, with the 53rd 
Street station operating with it during the last six weeks 
of that period, is 20.2 per cent. The loss during the month 
of August with both stations operating, is given as 16.25 
per cent. In the absence of any further information regard- 
ing improvements in the distribution system, the reader 
must assume that this increased efficiency is brought about 
by the use of alternating current in the low tension system, 
instead of direct current through rotary converters. 

It will be interesting to see what further efficiencies are 
obtained from the new distribution system, for which it 
appears $1,500,000 is available. 


ALEX. Dow said that he had followed the construction of 
the Cleveland plant with a great deal of interest. It is in a 
neighboring town, the consulting engineer is an old friend, 
the plant is a good one and a credit to the author. There 
is, however, much in the paper that is speculative. He hoped 
that at a later time when the proof of the performance of 
the plant was completed, the results, whatever they might 
be, would again be placed before the Society. At present, 


-there is lacking a distributing system for the plant, there is 


lacking a load, and accounts kept in a manner which would 
be acceptable to a Publie Service Commission. When these 
are realized we shall know the answer to the question of 
what the plant is accomplishing. 

He further called attention to the author’s statement of 
engineering matters, with no implication of lack of truth, 
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but because of slackness of expression which could not be 
overlooked when made by an engineer before an audience 
of engineers. An examination of the figures given shows 
the continuous duty of the station to be 18,000 kw. with 
good luck. He questioned the claims made for new and 
radical features. The record plant with which every en- 
gineer is familiar is at Dunstans, with the auxiliaries motor- 
driven throughout. The boilers of the Cleveland plant are 
rather less than half the size of those of the same type at 
Delray which have been in service five years and there is 
nothing radical in the increase of steam pressure from 
225 to 275 lb. The balanced draft he remembered to have 
seen in use in torpedo boat practice when he was a “ eub” 
on the Clyde. 

Another inaccurary is in reference to the figures upon 
the kilowatt hours generated. A note should be inserted 
that something like 10 to 15 per cent of this power is used 
in the station itself. 


Epwarp W. Bemis’ in a written communication stated 
that he believed no candid student of the subject could 
doubt that Cleveland by its municipal control in various 
matters is securing better results than state regulation would 
secure. In the case of the Cleveland street railways cer- 
tainly and until now, at least, in the ease of the private 
electrie light plant there, it has not deprived the private 
company of a fair return on its actual investment in the 
property, using investment to cover moneys furnished by 
the stock and bond holders in addition to good dividends 
from the start. 

At the November Conference of Mayors in Philadelphia, 
Mayor Hocken of Toronto declared similar results were be- 
ing secured by similar methods there. If these experiments 
continue to succeed, it is evident that state regulation will 
have to cease allowing companies returns on unearned in- 
crements, donation and surplus earnings invested in their 
properties, or existing laws in the various states will be 
changed where necessary to permit direct municipal com- 
petition under proper safeguards of publicity and uniform 
accounting, referendum on bond issues, ete. 

It will be recalled that this method of potential municipal 
competition was endorsed by the National Civie Federation 
Commission on municipal versus private management. in 
1907, as the most effective method of control. 

When the efficiency of publie operation approaches that 
of private operation, the handicaps upon the latter, through 
its demand for returns which public operation rever makes, 
such as going value, and the increased cost of replacement 
as compared with actual cost, ete., to say notiing of dif- 
ferences in the demanded rate of return, will prove serious. 
Whether that time has yet arrived, and how far private 
companies will awake to the situation, as they have been 
doing in England, will vary with every community and with 
changing conditions. 


R. P. Boiron, in a written diseussion, said the first thing 
to be considered is the foundation upon which the econo- 
mie features of the plant are based. He called attention to 
the author’s statement that the South Brooklyn Station 
had “made the remarkable record of having acquired more 
than one-half of its total value in eight years from the earn- 
ings of the plant itself” and said that so far as the details 
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of these earnings are made available in the paper itself he 
telt that the diversion of such earnings was not warranted. 

According to the figures of the author, the capital invest- 
ment to the end of 1913 was $320,796 and the amount added 
from the earnings prior to providing for necessary fixed 
charges was $306,533, or a total of $627,329. 

This account is eredited with $109,147, which could or 
would have been paid to a local company for street light- 
ing. This amount, however, almost exactly offsets a book 
charge for depreciation of $113,244 so that any money for 
the latter necessary purpose has been burnt up and the 
value exists only as a book debit. The character of part 
of the earnings may be seen by comparing the figures ot 
operating income in Table 3 with the item for 1913 in 
Table 2. The net earnings for 1913 were $68,979; earnings 
put back in the plant, $66,622; which leaves only $2,357 
to pay fixed charges of $19,079. 

The income of the South Brooklyn plant had been seeured 
in 1913 by an average sale price of 3.28 cents per kw-hr., 
while for the first eight months’ operations of the old and 
new stations the rate had decreased to 2.44 cents per kw-hr. 
The direct loss on the South Brooklyn system is 

therefore 84/100 of a cent, and allowing for 
the economy in production cost due to the new 
plant’s operation, the net loss is............ $51,100 

Turning to the figures of operation of the new plant, we 

find : 


The earnings for August were, at the average rate 


Average of 8 months monthly operating cost... .. 12,130 
Leaving for administration and fixed charges... . 7,275 
The fixed charges are stated to be per month..... 22,500 
Resulting in a deficiency, for the month, of...... 15,225 


It is upon this somewhat ricketty foundation that the 
basis for estimating results in the 53rd Street Station has 
been predicted. 

The writer contends further that the successful financial 
operation of the plant is dubious, not only by reference to 
the data upon the operation of the Brooklyn station, but 
also in consideration of the character of the service to be 
rendered and the rates to be charged. 

The service is to be for alternating current only, which 
for much of the business of Cleveland will be unattractive 
and much direct-current machinery will have to be altered 
or discarded for its adoption. 

Details of the rates are not given in the paper, but from 
those which he has found in the records of the municipal 
council he believes they are such as to offer but little induce- 
ment to those customers whose usage is the most desirable 
in producing a high load factor. A diagram plotted by the 
writer indicates that the inducements of the rates are to- 
ward high connected capacity which is a source of produc- 
tion of high peak and low load factor. 

He asked: Are there any data in the paper which justify 
the expectation that the small consumer ean be served at 
the rate of 3 cents without loss, which must be borne by 
other consumers or by a deficit in operation? The total 
costs of the 936,000 kw-hr. sold in August were, without 
administration, $34,630, or, per kw-hr. 3 7/10 cents. The 
figures made publie by the Detroit Edison Co. show their 
cost of service connection, upkeep, meter installation, lamps, 
accounting and bill to be per eustomer $8.41 per annum. 


This is over and above the cost of producing and delivering 
the energy used. 


Tue Avuruor said that he had been told so often that 
they were radicals up at Cleveland that he was glad to 
learn that Mr. Dow did not consider anything in this station 
to be at all radical and that they had built a plant so nearly 
like the Delray station. There was no reason why the latter 
should not sell their current at the same price as the Cleve- 
land station and he hoped to see them do it. 

With regard to the capacity of the station, there is some 
degree of uncertainty in the method of rating power sta- 
tion machinery and power stations. He understood that 
stations at the present time are generally rated upon their 
maximum continuous capacity. Tests showed that these 
turbines are capable of 7500 kw. continuous capacity; three 
of them would give 22,500 kw. and the auxiliary machine 
would add 1500, making 24,000 kw. maximum continuous 
capacity. That was the basis on which he had made all 
his statements in regard to capacity. 

In Mr. Cravath’s discussion, the figure of $365 is the cost 
per kw. of the entire Brooklyn plant, including the dis- 
tributing system. As shown by the appraisal, he thought 
the value of the distribution system was about $200 per kw. 
and of the station itself from $160 to $175. 

As to whether it will be possible to get a 40 per cent load 
factor, the system is now running with between 60 per 
cent and 80 per cent load factor and while he realized 
that as the load was built up they would secure a much 
poorer load factor, he believed it would not go below 40. 

The question has been raised in regard to cost per kilo- 
watt-hour. It is true that this differs greatly for different 
classes of customers and the Cleveland plant is radical in 
that respect in that it is selling current to some customers 
at a loss. 

The waterworks department at Cleveland is selling 
water at a uniform rate to everybody, the smallest household 
user as well as the factory. That is probably going to the 
other extreme, but they are subject to no competition. Of 
course, this cannot be done with electric current. Outside 
of the question of competition, if there were only one sta- 
tion and every customer had to take that current or none 
at all a single rate could not be maintained. Current could 
not be sold to the small residence customers at as low a rate 
as it would be necessary to sell to power customers and the 
business could not be obtained, on the other hand, if power 
customers were charged at a higher rate than residence 
customers. 

Mr. Bolton raised a question as to the $66,000 reported 
turned back into the plant from earnings, whereas $49,000 
is shown in the report as profit. This, however, is correct 
although it appears on the books in the way of deprecia- 
tion. Many companies are mistaken at the present time 
in setting up 10 or 15 per cent for depreciation year after 
year. The point will soon be reached where the book value 
of the plant is very much less than the actual value. He 
instanced the case of a large company, the plants of which 
he had appraised, and found the value to be thousands of 
dollars more than their books showed, simply beeause they 
had been writing off too much depreciation. This method 
of setting up depreciation was followed with the Brooklyn 
plant and is where the difference comes in between the 
$49,000 and the $66,000. 
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FOREIGN REVIEW AND REVIEW OF PROCEEDINGS OF 
ENGINEERING SOCIETIES 


ENGINEERING SURVEY 


The war in Europe has materially affected the files of 
foreign periodicals. While most of the papers come in with 
fair regularity, both their size and intrinsic value of con- 
tents have suffered to a noticeable degree. The Belgian 
papers have been discontinued entirely, the French appear 
in a reduced size, while most of the German papers have 
adopted the system of publishing double numbers, some- 
times with less reading matter than the former single num- 
her. When, however, one sees the long lists of the members 
of various engineering societies fallen on the fields of bat- 
tle, one has no difficulty in understanding the deerease in 
the output of papers. 

THIS MONTH’S ARTICLES 

The investigation of a gas-driven compressor air plant 
at the Mine Consolidation is of interest because it is the 
first large air compressor plant so driven in Germany, and 
while there is nothing startling in the results obtained, the 
overall efficiency of the installation is fairly high. 

Attention is called to the article on Pelton turbines, espe- 
cially because it is believed to be the first authentic informa- 
tion on the Fully plant, using the highest head of water, 
in a single jet, in the world. In the same abstract, data 
are given on the Dufour water wheel governor. 

In connection with an article on a 1000 h.p. Diesel engine 
is reported a method of governing the pressure of the fuel 
injection air, which will facilitate the use of Diesel engines 
on constantly varying loads, such as are met with in central 
stations supplying energy to tramway systems. 

The article on elastie hysteresis does not present any- 
thing essentially new, but it is reported here because it 
refers to a matter to which hardly enough attention lias 
been given in American engineering papers. 

The section on steam engineering contains several interest- 
ing articles. Tests are reported on the use of eddy rings, a 
device somewhat similar in shape, though different in action 
‘rom what is known in this country as retarders; data on ac- 
cident in gas fired boilers are reported, and a new type o! 
traveling grate is illustrated and deseribed. Further, a new 
type of liquid fuel burner, of the adjustable kind, is de- 
scribed, it is also stated that this type of burner has been 
a suceess in the Austrian navy. 

In the last section the Plumboxan process of producing 
oxygen and nitrogen is described. 

In the section Engineering Societies, the following papers 
are reported or abstracted: 

E. S. Christian, in a paper before the American Wood 
Preservers’ Association, gives data on the preservation of 
a pier at Newport News, Va., against the action of marine 
borers by means of dead oil, the pier having withstood the 
attacks of the borers now for 32 years. 

J. H. Waterman presents data on ties treated by various 
processes such as the Full Cell creosote, zine chloride, Well- 
house and Card processes. Also a specification for a coal 
tar creosote solution is reported. 

Milton L. Sims, in a paper before the Central Railway 
Club diseusses the matter of painting of steel cars and 


locomotive equipment and many other things, giving sehed- 
ules of time for various painting jobs. 

In a paper before the Corps of Engineers of the United 
States Navy, Captain W. A. Mitchell presents important 
experimental data on the percolation and upward pressure 
of water necessary in order to design dams properly. 

Tests on various reinforced conerete structures in Eng- 
land are reported in a paper by J. B. Hall before the In- 
stitution of Civil Engineers. Before the same body, 8. H. 
Ellis presented a paper on the corrosion of steel wharts at 
Hongkong, China, containing data which may be of inter- 
est to any engineer working in the tropics. 

Particular attention is called to the paper by Thomas 
Bryson before the Institution of Mining Engineers, on the 
testing of fans with special reference to the measurement 
of pressure, and containing other things and valuable data 
on the efliciency of various forms of water gages. 

Genjiro Hamabe, of the College of Engineering of the 
Kyoto Imperial University, discusses the disturbing actions 
of a shaft governor. While the paper is too mathematical 
to be tully abstracted in some of its parts, an attempt has 
been made to present the main line of reasoning of the 
author in a moderately readable form. 

The two Professor B. Hopkinson, on the 
charging of 2-evele internal combustion engines and H. F. 


papers by 


Fullagar on a new type of internal combustion engine before 
the Northeast Coast Institution of Engineers and Shipbuild- 
ers reter to tests on the same engine, but Professor Hop- 
kinson’s paper takes up the entire subject of charging, which 
he discusses in a novel and highly interesting manner. 

The analysis of coal with phenol as a solvent by S. W. 
Parr and H. F. 


analysis but presents data of material interest to all those 


Hadley gives not only a method of coal 


who have to do with the utilization of coal in a_ boiler, 


furnace, coke oven or gas producing plait. 


FOREIGN 


Air Machinery 


REVIEW 


INVESTIGATION OF A GAS Driven Arr Compressor PLANT AT 
THE Mine CONSOLIDATION. 

The article describes a gas engine driven air compressor 
installation at the Consolidation mine in Germany and gives 
data of tests of this installation. 

While gas engines have been used widely to drive electric 
generators, their use for air compressor operation in Ger- 
many appears to have been very small and only in installa- 
tions of an experimental nature. The present installation, 
therefore, represents a very bold advance involving a com- 
pressor handling per hour 15,000 cbm. (say 530,000 ev. ft.) 
from atmospheric pressure to a pressure of 6 atmospheres 
gage. The gas engine is a four stroke cycle twin tandem engine 
working on coke-oven gas with a heating value of from 
4,000 to 4,500 WE, (448 to 504 B.t.u. per eu. ft.). The 
high pressure and low pressure cylinders of the air com- 
pressor are directly connected to each of the sides of the 
gas engine, each side of the engine being so designed that 
it can compress as a single stage compressor from 4800 to 


112 


FreEBRUARY 
1915 ENGINEERING SURVEY 115 


4000 chm. (169,500 to 247,200 en. ft.) per hour te a pres 
sure of 5 atmospheres, according to whether the high or 
low pressure cylinders are operated. The arrangement is 
such that even when the engine is being cleaned, or under- 
going repairs, the compressor is still partly running. 

When the engine is operated at its full capacity of 15,000 
ebm. per hour it has a speed of 90 rpm. The compressor 


has Horbiger-Roégler plate valves conveniently located in 


TABLE 1 TESTS OF A GAS ENGINE DRIVEN AIR COMPRESSOR 
EQUIPMENT 


Duration of test, hr 6 
Barometer pressure, mm. water ‘ 753.75 
Temperature of air sucked in, deg. cent. ‘fahr 138.2555 9 
Temperature behind the low pressure cylinder, deg. cent. /fahr 102.8 217.1 
Temperature behind intermediate cooler, deg. cent. fahr 31.4,88 6 
Temperature behind high pressure cylinder, deg. cent. fahr 112.8/235.1 
Compressed air pressure, atmospheres gage 66 
Volume tre efficiency of COMpressor, per cent. S7 7 

R.p.m 6 

Air output of compressor, cbm ‘cu.ft. 15.277 539.493 
Power consumption of compressor, i.h.p 
Indicated output of gas engine 1774 
Mechanical efficiency of the plant, per cent Sj 4 


Lou pressure side 
R.p.m 
Volumetric efficiency, per cent wee 4 


a5 


Air output per hour, ebm cu. ft 7OS1 6 249,004 


Compressed air pressure, atmospheres gage 51 
Average temperature of compressed air, deg. cent. fahr : 13s 280 
High pressure side 

R.p.m ST 3 
Volumetric efficiency, per cent 72.9 

Air output per hour, ebm. cu.ft 1767 2 168,345 
Compressed air pressure, atmospheres gage 14 
Average temperature of compressed air, deg. cent. fab 138 280 


a valve chamber in such a way that they can be easily ex 
changed. In order to attain as low an air temperacuie as 
possible and, further, in order to comply with the police 
requirement that the temperature in a single stage com 
pressor should not exceed 140 deg. cent. (284 deg. fahr.). the 
walls of the compressor as well as the compressor piston 
are water-cooled. The intermediate cooler which permits 
the cooling down of the partly compressed air to the tem- 
perature of suction is placed in the floor in an accessible 
position. A tube filter of the Blass type is used for clean- 
ing the air in suction. 

The engine was subjected to an acceptance test in the period 
trom September 29th to October 4th, 1914, and a further 
control test on October 13th. The work of the cvlinders 
of the gas engine and compressor were determined by in- 
dicating the air pressure and temperature by properly 
calibrated manometers and thermometers, while the heat 
content of the gas was determined by analysis and by means 
of a Junker calorimeter. 

In order to eliminate the influence of outside tempera- 
ture and the action of sun rays on the gasometer, all the 
tests were carried out alter the sun went down. Neverthe- 
less it has been found in testing the air tightness of the 
gasometer that the pressure lever continued to sink after 
sundown and this led to the control test on October 13th. 
The data of the test are shown in Table 1. This test has 
shown that the plant as it stands did not satisfy entirely 
the very exacting requirements of the contract but that it 
was fairly efficient. During the entire test, the engine ran 
quietly without causing any trouble, and no disturbances 
of any kind in the operation of the plant were observed. 
(Untersuchungen des Gas-Luftkompressors auf der Zeche 


Consolidation, report of the Boiler luspection Society of the 
Mining District of Dortmund at Essen, Glickauf, vol. 50, 
no. OL, p. 1717, December 19, 1914, 4 pp., 5 tigs.. de). 


Hydraulics 
Petron Turbines AND THEIR GOVERNORS. 

The article (continuation of the one abstracted in The 
Journal, January 1915, p. 44) deseribes Pelton turbine in- 
stallations in Saaheim, Norway and Fully, Switzerland. 

The installation in Norway was built for a fall of 253 m. 
(830 ft.) and an output of 16,400 h.p. at 250 rpm. It 
is a turbine with two wheels and two needle nozzles per 
wheel. The average diameter of the wheels is 2.4 m. (94.4 
in.), the number of blades, 26, and the maximum diameter 
of the jet, 0.164 m. (6.4 in.). A figure shows the disposi- 
tion of the nozzles, water admission to them and regulation 
and distribution of the blades in the wheel, the casings with 


the foundation frame and the arrangements for letting off 
water into the shaft. Fig. 1 A indicates the method of hold- 
ing the blades. 

The turbine is equipped with a combined needle displace- 
ment and Jet detlection in accordance with the Leon Dufour 
patents. Fig. B, p. 45 indicates the method of operation of 
tins system of control in a manner which permits its com- 
parison with the method of control indicated in Fig. C, 
p. 4. The Journal, January 1915. The rocker abc, with the 
rigidly loeated center of rotation at b, is, at a, connected 
with the pistons of the servomotors. At ¢ is suspended the 
first main element of mechanism, viz. a bar ed, bent in ac- 
cordance with the predetermined eurve, this bar being con- 
nected with the needle rod by means of the deflector de. 
The bar is further connected with the jet deflector by means 
of a rod ik. The servomotor consists of two parts, viz. of 
the main servomotor, equipped with a differential piston 
and a displaceable pressure servomotor located coaxially 
with the main. The easing of the latter is inserted into the 
smaller working space of the main servomotor so that an 
axial displacement of this casing is possible. The piston 
of the pressure servomotor is connected rigidly and invari- 
ably with the piston of the main servomotor, while this 
casing is connected by means of the guide fg with the jet 
deflector. With the rigid bearing of the rocker abe is con- 
nected a roller which limits the deflection of the bar to the 
right. 

From the above deseription and Fig. B (which, however, 
represents the construction only diagrammatically), it is 
clear that as long as the permanent contact is maintained 
between the bar and the roller, each position of the piston, 
0, 1, 2, 3, 4, of the main servomotor corresponds to a defi- 
nite position indicated by similar numerals of the deflector 
edge 

The Pelton turbine of the Fully plant is of the greatest 
interest because in the plant, a total flow of 1650 m. (5412 
ft.) between the Lake Fully and the valley of the Rhone 
is utilized in one stage, which naturally leads to the neces- 
sity of solving some quite interesting problems in the selee- 
tion of materials and design of piping for stresses produced 
by such a head. No complete data have been published as 
to the method of conveying the water and of the piping. 
The author is only enabled to state that the total piping is 
4625 m. (15,172 ft.) long; that its upper part, 2300 m. (7545 
ft.) long uses a diameter of 0.6 m. (23.6 in) while in the 
remaining lower part, the diameter is 1.5 m. (19.6 in.); 
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that the thickness of the walls of the pipe varies from 6 
mm. (0.23 in.) to 43 mm. (1.69 in.). Up to a thickness 
of 34 mm. (1.33 in.), the steel piping has been produced 
with longitudinal and cross seams welded by a special pro- 
cess. The piping of a thickness of 34 to 43 mm. consists 
of pieces drawn from single block without longitudinal 
seams and combined into pipe sections 
by autogenous welding, the connection 
between such sections being made by 
welding on connections with loose 
flanges and rubber ring packing. The 
entire main piping is located under- 
ground and is covered with earth at 
least 1 m. deep. 


The prime movers consist of five 
units of 3000 h.p., each driving poly- 
phase generators operating at 10,000 
volts and 50 eyeles. The turbine in- 
stallation as shown in the original 
article has a runner of 3.55 m. 
(11.65 ft.) theoretical diameter with 
54 pressed steel blades. The method 
of fixing and holding the blades is 
shown in the lower left hand section 
of Fig. D. The 54 blades are dis- 
tributed into nine groups of six blades 
each, such groups being separated by 
trapezoidal prisms. 


Blade ready for 


Inserting D 


SECTION a-b 


SECTION ¢-d 
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indicated by similar letters. Fig. E shows also the funda- 
mental geometric conception of the device characterized by 
the parallelogram consisting on one hand of the rocker de, 
between the servomotor and needle rod, and the rocker hg, 
parallel to de when the nozzle is fully open and connecting 
the pressure servomotor and jet deflector; and on the other 
hand, first, by the parallel axes of the servomotor and, 
second, the needle. In other positions of the needle and 
deflector, the parallelogram becomes an irregular quad- 
rangle in which the two sides formed by the axes of the 
servomotor and the needle remain parallel but are of dif- 
ferent lengths, while the axes of the rocker depart from 
their parallel positions. 
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Fic. 1 Petron Tursines, THEIR BLADES AND GOVERNORS 


This turbine is equipped with a combined Leon Dufour 
regulation similar to that described above but its actual 
construction, as indicated in Fig. E, is different from that 
used in the preceding case. In order to make the compar- 
ison between Fig. E and Fig. B easier, similar parts are 


With the fall of 1650 m. available, the velocity with which 
the water leaves the nozzle is somewhere around 180 m. (590 
ft.) per second and even after it leaves the wheel, it still 
has a velocity of from 35 to 40 m. (105 to 131 ft.) per 
second. It is of particular importance therefore that the 
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water should not strike the walls of the outflow shaft, and 
an arrangement resorted to is shown in Fig. F. It consists 
of a special cast iron shield on the upper end of the shaft 
and close to it, a sheet metal passage, located in an inclined 
position with a contraction toward the lower part, into 
which the various grids are built and which opens through 
a quarter bend into a horizontally located sheet metal eylin- 
der 10 m. (32 ft.) long and 1.3 m. (51 in.) in diameter. 
(Die Wasserturbinen und deren Regulatoren an der Schweiz. 
Landesausstellung Bern, 1914, Professor Franz Prasil, 
Schweizerische Bauzeitung, vol. 64, no. 24, p. 257, Decem- 


ber 12, 1914. serial article, not finished, d). 


Internal-Combustion Engines 
1000 EnGine 


The article deseribes in addition to heat and refrigeration 


—— 7$10 


Fic. 2 A 1000 H.P. Dieser EnGine 


engines at the National Swiss Exhibition of 1914 at Berne, a 
1000 h.p. Diesel engine of a rather interesting type. (Fig. 2) 

The engine is of the four-stroke cycle type with four 
fixed cylinders. In addition to a judicious disposition of 
the cylinders held by vertieal steel tie-rods, the engine 
has also an automatic regulation of the pressure of the fuel 
injection air. To make the combustion more perfect, this 
pressure has to be regulated in accordance with the charge. 
In this case, the speed governor of the engine provides for 
this kind of regulation. To each load there corresponds a 
certain predetermined position of the governor sleeve and 
this, by means of a cylindrical valve, permits the throt- 


tling, more or less, of the admission of air into the first 
stage of the fuel injection compressor. The variable initial 
pressure causes a fluctuation of the final pressure which 
later attains a maximum for large charges and is reduced 
by about one-third for small charges. Further, by means 
of a servomotor and through a variable pressure at one of 
the stages of the compressor which delivers the air of in- 
jection, it is quite possible to regulate the motion and the 
time of opening of each fuel valve. As a result, the air of 
fuel injection ean penetrate into the working cylinder only 
in quantities fully subject to regulation, so as not to be in 
the way of the propagation of the flame at the instant of 
the combustion of the injected fuel. 

The air of injection should always have a pressure several 
atmospheres above that which exists in the eylinder at the 
end of compression. If this air has been sufficiently cooled 


alter each compression, it will have essen- 
tially the temperature of the surrounding 
medium, and the latter will, to a sufficient 
extent, go down during the expansion, to 
cause a considerable cooling and to provoke 
not only a defective combustion, but if the 
air of injection enters in too large quanti- 
ties, a failure of ignition, which in its turn 
can cause grave disturbances in the regula- 
tion and make working in parallel im- 
possible. The Sulzer regulation entirely 
eliminates this cause of trouble and per- 
mits the building of motors for constantly 
varying loads, such, for example, as in cen- 
tral stations supplying energy to tramway systems, ete. Les 
machines thermiques et frigorifiques @ VExposition nationale 
suisse de 1914, &@ Berne, Professor J. Cochand, Bulletin 
technique de la Suisse Romande, vol. 40, no. 23, p. 261, 
December 10, 1914, serial article, not finished, d). 


Mechanics 
Recent EXPerRIMENTS ON ELastic Hysreresis. 
Diseussion of phenomena of elastic hysteresis in solid 
bodies. 


When a solid body is subjected to an elastic deformation 
within certain limits, the deformation is exactly proportional 
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to the force applied. ‘This region of deformation is known 
by the name of Hooke’s, and its limit is called the limit of 
elasticity. It has hitherto been accepted in the theory of 
strength of materials that an elastic deformation within the 
Hooke region is reversible, even though there are certain 
phenomena which contradict this view, such for example, as 
the fatigue of materials. Lately, however, by the application 
of especially delicate methods of observation, the processes 
oceurring in elastic deformation within the limits of elas- 
ticity have been better investigated experimentally, and it 
has been found that the proportionality between deforma- 
tion and force applied, as expressed by the Hooke law, does 


O Tension 


8 
Llongation 
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hic. Hysteresis Loop or Exastic DerorMaTion 


not hold good exactly, and one cannot strictly speak of the 
reversibility of this process. On account of the similarity 
of the processes (see the tension-elongation diagram in Fig. 
3) with magnetic hysteresis, this phenomenon was called elas- 
tic hysteresis. It may be explained by the assumption that 
the deformation lags behind the force so that if the point of 
reversal be suitably selected, a closed curve process can be 
produced. 

In the above diagram OA is the virgin line of the ma- 
terial newly stressed in tension. ABC shows its contraction 
down to the state C and CDA the more recent expansion into 
the state A. The curve becomes a closed one when A and C 
are symmetrically located with respect to the zero point and 
in further cycles of the process practically the same path is 
repeated over and over again in the direction of the arrow. 
Further, since the energy of a unit of volume of a body elas- 


tically deformed is given by the expression | ode where ¢ 


is the stress, and ¢ the deformation, the area of the hysteresis 
loop in a circular process is numerically equal to the work 
lost per unit of volume, such work having been partly trans- 
formed into heat and partly used up on the displacement of 
the molecules, and has thus possibly led to the rise of fatigue 
in the material. 

It may be added that this phenomenon occurs in as pure a 
manner as here indicated only when the stresses remain 
within the Hooke region and when so large a number of 
these cyclic processes have been gone through that the ma- 
terial has sufficiently adapted itself to the process. In addi- 
tion to that, the hysteresis phenomena are always superim- 
posed by the so-called elastic reaction which after each appli- 
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cation of strain permits the molecules to assume their in- 
itial position of rest only after the lapse of hours and some- 
times days. 

The author proceeds to the presentation of data on elastic 
hysteresis obtained by Professors Hopkinson, Trevor- 
Williams and F. E. Rowett in their tests in the Engineering 
Laboratory in Cambridge which were published in the Pro- 
ceedings of the Royal Society of London, Ser. A, vol. 87, p. 
502, and vol. 89, p. 528. (Neuere Versuche tiber elastische 
Hysterese, Dr. R. Grammel. Zeits. des Vereines deutscher 
Ingenieure, vol. 58, no. 48, p. 1600, November 28, 1914. 3 
pp., 3 figs. te). 


Steam Engineering 
BoiLeR ACCIDENT 


The article describes an accident to a boiler fired with 
producer gas. 

It is taken from a report of the Mountain Boiler Inspee- 
tion Association of Barmen, Germany. The boiler was of 
the double flue type, fired with producer gas, with the steam 
collector in the upper flue, 100 sq. m. (1076 sq. ft.) of 
water heating surface and 6 atmospheres licensed pressure. 
Up to the time of the accident, the boiler had been in opera- 
tion for nearly 7 years. The gas was developed in a coal 
gas producer located in the boiler house, while the com- 
bustion chamber was directly in front of the boiler. The 
first rings of both flues were covered with fire clay lining 
with an inner diameter of 580 m. (22.8 in.). According to 
the general regulations for licensing gas fired boilers, the 
ratio of grate area to water heating surface (such “* water 


heated surface” being that which the heating gases play 
on, before they reach the heating surface in contact with 
the steam) was determined on the basis of an ideal grate 
area of 2.1 sq. m. and a ratio of grate area to heating sur- 
face as 1:47.5. The air was forced into the combustion 
chamber by a fan. When the plant was licensed in 1905, 
the minimum cross section of draft was used for the deter- 
mination of the ideal grate area, as in the inspection regu- 
lations at that time, there was no precise indications as to 
the methods of caleulating the grates: 

In June 1913, the boiler was cleaned, but this cleaning 
had to be done with great speed as another boiler which 
was also fired by producer gas met with an accident in the 
meanwhile. After the boiler had been started again, it was 
fired at a high rate for 24 hours, but it was found im- 
possible to obtain any noticeable pressure. A‘ the same 
time, the evaporation appeared to have been cuite strong 
as it was necessary to supply feed water all the time. When 
the fire was allowed to go out, it was found that the parts 
of the boiler shell and the steam collector shell in contact 
with steam must have been red hot. The shell girth seams 
had been drawn apart, so much that one could see through 
them into the inside of the boiler. The steam collector shell 
indicated strong outward bulging, while the front sheet of 
the collector was blown out into a hemisphere. The steam 
which was produced during the heating evidently escaped 
through the openings in the seams at a very low pressure 
into the upper flue and thence into the smoke stack. 

Investigation has shown that the accident was due to 
the after-burning of gases in the upper flue which had not 
been burned entirely in the combustion chamber on account 
of lack of air. It is quite impossible that the temperature 
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of the hot gases, alter complete combustion in the cou 
bustion chamber, should have been so great when coming 
in contact with the steam heating surface that it could have 
produced such effects as were found in the boiler. It is 
quite possible, however, that the after-burning was helped 
also by the air coming directly into the upper flue. This 
aceident indicates that in boilers precautions should be taken 
to prevent the steam heating surfaces from being acted upon 
by the hot gases, as incomplete combustion of the gases in 
the combustion chamber is always possible. Aus der Uber- 
wachungspraxis, Zeits. fiir Dampfkessel und Maschinenbe- 
trieb, vol. 37, no. 51, p. 544, December 18, 1914, 1 p., dp). 


Eppy RinGs Firetuse Borers. 


The article reports tests with eddy rings, a special device 
for increasing the efficiency of boiler fire tubes. 

The action of eddy rings provides for deflecting that part 
of the gas stream flowing through the fire tubes of a boiler 
which is nearest to the walls of the tube and therefore coldest 
and in this way mixing it with the hotter part of the gas 
stream, thus securing a fuller exchange of heat between water 
and gas. The construction of the eddy rings is shown in 
Fig. 4A. From it, it is seen that the action of the eddy rings 
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is essentially different from that of retarders, in which the 
gas stream is divided inte two parts and is given a helieal for 
ward motion, without, however, enabling the inner hot gases 
tc reach the walls of the tube. 

The first tests with eddy rings of the Pielock system were 
made in 1910 and on the whole, have been successful. It is 
new stated that 50 ships have been equipped with the Pielock 
rings. The article gives detailed data of tests made with and 
without Pielock rings on various steamers, mainly barges 
and tugs. It may be of interest to state here that the first 
Pielock rings were installed on the condition that the coal 
saving should be guaranteed at not less than 10 per cent; 
that a fine of $50 be paid by the company installing the rings 
for each 1 per cent of saving of coal less than 10 per cent 
and that should the saving in coal not reach 5 per cent, the 
company would take out the rings free of charge and defray 
the entire cost of the test. Under these rather severe con- 
ditions of contract, a saving of 15 per cent was effected. 

As an example of the various tests reported in the article, 
we may select those made with three tug steamers, Moritz, 
Otto and Ernst (Table No. 2). The trips were all made 
against the tide, drawing one barge of approximately equal 
load in each ease and. using the same kind of coal in the 
boilers. 

The author states that eddy rings ean be used also in 


superheaters, a part of the tube cross-section being occupied 
by the superheater coils. It is necessary, however, i such 
a case that the free section of the tube be large enough to 
provide for an unobstructed passage of the gases. It does 
not appear that these rings affect the draft in the smoke 
stack, but it is quite possible that after the installation of 
the superheater the draft in the smoke stack may be reduced 
to such an extent as to weaken materially the action of the 
eddy rings. 

Practice has shown that the installation of the rings in- 
volves certain difficulties. In the first place, the diameter of 
the tubes is not the same throughout and even in the same 
tube small differences are noticed in the free cross-section. 
Further, the data as to the internal diameter of the tubes 


TABLE 2. TESTS OF EDDY RINGS ON TUG BOAT BOILERS 


Tug Moritz Tug Otto | Tug Ernst 


| 
No | Eddy| No | Eddy! No Eddy 


rings | rings rings rings | rings rings 


— — 


Duration of test, min 108 | 124 109 140 108 135 
Boiler pressure, atm. 10 | 10 10 10 12 12 
Cut-off, per cent 55 | 55 65 65 65 65 
Speed of engine, r.p.m 162 162 156 1M lta 164 
Coal Consumption, total. kg. 500 500 500 500 500 500 
lb. 1102 > 1102 1102 1102 1102 1102 

Coal consumption per hour. kg. 277 241 275 214 277 222 
Ib. 609 530 605 470 609 488 

Temperature of flue gases, deg. cent. 312 260 320 255 350 275 
fahr. 593.6 500 608 491 662 527 

Trailer, ztn... 10000 10000 9500 11000 12800 13000 
SAVING IN COAL, ®«‘ 12.9 -. (22.14 20 


are not always reliable and it has happened more than onee 
that rings turned exactly to a supposed diameter of the tube, 
either did not go in at all or were so loose that they dropped 
into the firebox during the trip. This led to rejecting the 
direct insertion of the rings and adopting a different method. 
The rings are now turned somewhat smaller than the diam- 
eter of the tube, but each ring is held (Fig. A and B) by 
means of two flat iron bars, located along the axis of the 
tube in such a manner that the rings cannot then drop out. 
A series of rings therefore is put into each tube as a unit 
and can be quite easily withdrawn, for example if any re- 
pairs on the tubes have to be carried out. 

This method of using withdrawable fire rings has proved 
to be very desirable in view of the ease of installation and 
for this very reason, such rings have a material advantage 
over the so-called retarders. Tests with these withdrawable 
rings have shown results practically similar to those with 
specially installed rigid rings. The author claims that eddy 
rings can be used to advantage also in feed water preheaters 
and air heaters of the Howden boiler installation. A figure 
in the text shows an air preheater for a modern boiler plant. 
In condensers, the rings can be applied only when the cool- 
ing water is pure, because otherwise, the deposits would 
rapidly reduce the free cross-section of the tube, but if the 
dimensions and arrangements of the rings have been prop- 
erly selected, it is claimed that beneficial results can he ob- 
tained thereby. (Betriebsergebnisse mit Wirbelringen in 
Feuerrohrschiffkesseln, Forst, Schiffbau, vol. 16, no. 4, p. 
72, November 25, 1914. 6 pp., 6 figs. de). 
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PLaczeK TRAVELING GRATE. 

Description of a traveling grate essentially consisting of 
chain elements and intervening grate bars. 

The main purpose of the new construction was to avoid 
as far as possible the rapid wear of the grate elements and 
to provide for an easy exchangeability of parts. Two guid- 
ing chains provide supports for the grate bars while the 
links of the chain carry the grate bar supports on which lie 
the grate bars themselves either longitudinally to or across 
the motion of the grate in such a manner that they may be 
easily removed when desired. In this way, the chain itself 
lying outside of the path of the grate proper is not affected 
directly by the heat of the furnace and is rather subject to 
a cooling by the air of combustion, which results in its wear 
being considerably longer. Further the grate bar elements 
can be shaped in any desired way and a grate surface can 


Fic. 5 Priaczek Traveving Grate 


be obtained so as not to be fully continuous. As a result 
of that, it is more uniformly and efficiently cooled by the air 
ot combustion. In changing to a different kind of fuel, the 
economic combustion of which requires a different type of 
profile of the grate bars it is not necessary to replace the 
entire grate. All that has to be done is to put in a set of 
new bars of the desired profile, as the old and used up bars 
are being taken out. 

The traveling grate of this new construction in which the 
separate grate bars, together with their bearers, can be so 
easily exchangeable that it is not necessary to have the en- 
tire grate removed, has been patented in Germany by 
Placzek. It is shown in Fig. 5. The grate as shown is 2650 
mm. (104 in.) long and 1700 mm. (66.9 in.) wide. Essen- 
tially it consists of the two chains running right and left on 
rollers at ¢ c' which carry the grate bar bearers and through 
them the grate bars themselves. The guides ¢ are located in 
passages b in the brick wall, while the chain itself, and by 
it the entire grate, is carried forward over the driving drum 
a. The rear guide is limited to the terminal section of the 
grate which is provided with a suitable curve. The drive of 
the grate by means of the driving drum is continuous and is 


Tue JOURNAL 
Am.Soc.M.E. 


effected by a worm gear drive running in an oil filled gear 
case on ball bearings with staged dises and belt tighteners d 
in such a manner that the movement of the grate can be 
easily and quickly adjusted to three or more different speeds. 
The grate bar bearers located cross-wise are placed in the 
elements of the chain in such a manner that they can be 
easily withdrawn. The grate bars, selected so as to have the 
full path adapted to the kind of fuel used, have an essen- 
tially triangular cross section and should be placed on the 
bearers by one of the corners. In the upper part of the 
path of the grate they are, on account of their system of 
guiding, in such a position that they overlap one another 
and a practically closed surface is presented to the fuel. 
The part of the bar lying in front of the coal hopper end is 
just in this position, but when the rows of the grate bars 
are carried over the rear curved guide, the guides tilt around 
the bearers and then in the lower grate they hang downwards 
practically free so that they can be easily pulled out. (Der 
Wanderrost System Placzek, Pradel. Zeits. fiir Dampfkessel 


Fic. 6 ApjsusTaBLe Burner ror Liquip Fue. 


und Maschinenbetrieb, vol. 37, no. 49, p. 523, December 4, 


1914. 3 pp., 3 figs. d). 


ADJUSTABLE BURNER FOR LiquiIp FUEL. 


Description of an adjustable burner for liquid fuel, espe- 
cially naphtha, of late widely used on Austrian ships. 

The burner, as shown in figure A, permits very good regu- 
lation of fuel admission simultaneously with perfect atomiza- 
tion of the fuel which is made possible through the fact that 
the atomizing tip of the burner, provided with several noz- 
zles, is equipped with a regulating device made in the shape 
of a rotary valve. According to the position given to it, this 
device either closes all the nozzles or permits the connection 
of a desired number of such nozzles with the fuel admission — 
pipe. 

The atomizing tip of the burner equipped with four 
atomizing nozzles is screwed into a casing of the burner. 
One of these nozzles is located in the center of the atomizing 
tip, while the others are disposed around it in a cirele. The 
fuel passages leading to them open into a conical hollow 
opening in the atomizing tip in such a way that two of the 
fuel passage openings are located opposite one another at 
equal distance from the center of the working surface of that 
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hollow opening, while openings of the two other passages 
are disposed along circles of equal diameter and at distances 
of about 120 deg. from each other. (Compare Figure 6 A.) 
On the atomizing tip is located a rotary valve which can 
be rotated by means of a spindle and hand-wheel and is 
pressed against the atomizing tip by a spring. In this rotary 
valve, there are three cireular slots, two long ones extending 
over an angle of somewhat more than 90 deg., and a third 
slot, somewhat shorter. The radii of curvature of these slots 
correspond to the radii of the ecireles over which are located 
the openings of the fuel passages, so that in a proper posi- 
tion of the rotary valve, the shorter slot is located opposite 
the two inner passages, while the longer slots are opposite 
the outermost passage, the middle slot being placed over the 
middle position. In this case, the crude oil fuel passes 
through the admission pipe to the slot in the fuel passage of 
the automizing tip standing in connection with the proper 
slots. As shown in Fig. B (4), the smallest slot of the tip is 
opposite the passage leading to the middle nozzle, while the 
other slots are still about 90 deg. away from the proper 
openings of the passage so that fuel is led in (5) only 
through the outer and middle nozzle which heat the upper 
part of the fire tubes particularly. With the further rota- 
tion through 90 deg. (6) the smallest slot covers the inner 
passage, while the rear end of the two upper slots are right 
opposite the corresponding passage openings, so that all the 
nozzles, with the exception of the central one, are in opera- 
tion. Should the valve be turned through 90 deg. more (7) 
then all the slots come out of correspondence with the fuel 
passage openings and the fire in all the nozzles is put out. 
It is claimed that this type of burner in the Austrian ma- 
rine has proved to be eflicient. (FKinstellbarer Brenner fiir 
Jliissige Bre nustoffe, inmshes. fiir NVaphta, Der praktise he 
Maschinen-K onstrukteur, vol. 47, no. 51, p. 332, December 
24, 1914, 2 Ppes 2 figs., d.) 
Miscellanea 
Tue PiLumpoxan Process ror Propuvcing OxyGex 
NITROGEN FROM ATMOSPHERIC AIR 


The article describes the so-called Plumboxan process for 
the recovery of oxygen and nitrogen out of atmospheric 
air and the apparatus used for this purpose. 

Plumboxan is a chemical compound representing the com- 
bination of a metallic plumbate salts of an alkali with a 
manganate, oxide of an alkali. For example, salts of a 
sodium basis and the following composition : 

Na.PbO, Na 

The idea of using a similar mixture is not entirely new 
and numerous tests in this direction have been made before, 
but when simple manganates are used they become soft 
during the period of evolution of oxygen, under the influence 
otf high temperature and steam, and therefore lose more or 
less the porous state so essential for the evolution of a gas 
process; and as a result of that, the amount of gas given 
off gradually diminishes. As the author has found from his 
own experiments, this objectionable phenomenon is due to 
the formation or disassociation of hydrates of alkali which 
are evaporated through the action of the superheated steam. 
This: secondary reaction destroys more and more the porous 
state of the material and the permanency of its chemical 
nature so that after a comparatively short time, it becomes 
necessary to introduce new material. 

On the other hand, the manganates, on account of their 


rapid and easy formation, when a mixture of their com- 
ponents is heated in the air, are extremely convement for 
use as extractors of oxygen from the air. All that was nee- 
essary, was to obviate the above described objectionable fea- 
ture by proper means, and the author found that he could 
attain that by an addition of a plumbate salt. At the same 
time, he had previously been able to establish that in the 
presence of basie materials and a high temperature, it takes 
up oxygen from the basic oxygen and passes into ortho- 
plumbate salts, which in their turn, under the influence of 
such hydratizing materials as steam, are converted into meta- 
plumbates. Further, it is known that one of the general 
characteristics of plumbates is their ability to take up and 
give off basie oxides, and the author found that such would 
be just the right thing to take up the alkaloids from the 
inanganates disassociated by water vapor and to reproduce 
them later on in a regenerating process. He actually found, 
on experimenting, that an addition of a metaplumbate and 
an alkali metal eliminated the vaporization of the alkali 
lvdrate from the manganate and permitted the maintaining 
ot the reaction material in a permanent working state. 

The author deseribes in detail the respective chemical re- 
actions and the construction of his apparatus. The Plum- 
boxan process appears, from the description, to be quite 
simple. The air, after passing through cleaning chambers 
where it is freed from carbon dioxide, is driven by a blower, 
through a reeuperator, into the main apparatus. After 
several minutes of regenerative action, the air current is 
shut off and practically simultaneously, the steam from a 
special boiler is admitted into the main apparatus where 
evolution of oxygen at onee takes place. This oxygen is 
carried through the usual water seal system into a special 
gasometer, 

As to the output obtained with this process, the data se- 
cured are only general. At 400 deg. cent. (752 deg. fahr.), 
in 5 minutes approximately 1000 cem. of oxygen are ob- 
tained from 1 kg. of Plumboxan provided the material is 
in a good porous state. At 450 deg. cent. (842 deg. fahr.) 
2000 cem.; and at 500 deg. (932 deg. fahr.) 3000 cem. and 
more are obtained. It is of interest also to notice that as 
the temperature rises, the oxygen becomes purer. Since 
the oxygen during the regenerative process is taken up from 
the air by the salt combination, nearly pure nitrogen is ob- 
tained as a by-product of the process. Further, the regen- 
eration of Plumboxan by the air ean be earried on at the 
same temperature as that of the evolution of oxygen. 

The author diseusses in considerable detail, the chemical 
part of the process and comes to the conclusion that cata- 
lysis plays an important part in this reaction. (Das Plum- 
boxan-Verfahren zur Gewinnung von Sauerstoff und Sticks- 
toff aus der atmosphdrischen Luft und die in der Versuchs- 
anlage zuerst beniitzte Apparatur, Professor Georg Kassner, 
Zeits. fiir komprimierte und fliissige Gase, vol. 16, nos. 8/9, 
p. 155, August-September 1914, 6 pp., 3 figs. d). 
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AMERICAN WOOD PRESERVERS’ ASSOCIATION 
Advance papers, Chicago meeting, January 1915 


The Bleeding and Swelling of Paving Blocks, Clyde H Tees- 
dale 

Sill Ties, F. J. Angier 

Economical Use of Steam in Connection with Wood Pre- 
serving Plants, A. M. Lockett 
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The Mechanical Lite of ‘Ties as Atfeeted by Ballast, E. Stim- 
son 

Laboratory Analysis after Treatment versus Actual Record 
during Treatment ot Creosoted Wood Paving Blocks, 
Frank W. Cherrington 

Treated Timber tor Factory Construction, F. J. Hoxie 

Temperature Changes in Wood under Treatment, George M. 
Hunt 

Additional Facts on Treated Ties, J. H. Waterman (ab- 
stracted ) 
A Specification for a Coal Tar Creosote Solution, Hermann 
von Schrenck and Alfred L. Kammerer (abstracted) 
Destruction of Timber by Marine Borers, Kk. S. Christian 
(abstracted ) 

Air Seasoning of Cross Ties, A. H. Noyes 

Report of Committee on Specifications for the Purchase and 
Preservation of Treatable Timber 

DESTRUCTION OF TIMBER BY MARINE Borers, E. 8. Christian. 

Since marine borers do not thrive in foul water and pre- 
fer the uncontaminated water of the ocean, Hampton Roads 
offers an ideal environment for the growth of teredo and its 
kindred borers. In this connection, the author presents some 
data on the history of the Chesapeake and Ohio Pier No. 6, 
at Newport News, Va., on Hampton Roads, just below the 
mouth of the James River. It is interesting because in this 
case, timber treated with 12 lb. of Dead Oil per eubie foot 
has withstood the attacks of marine borers for 32 years, 
while timber not so treated lasts not more than two years 
and is sometimes destroyed after one summer season. Piles 
were treated and used in rebuilding that pier in 1883, the 
amount of the treatment required being that each of the piles 
absorbed 12 lb. of Dead Oil per cubic foot. One of the tests 
made to determine this was to bore each pile in six places 
and if any boring showed a penetration of less than 12 in., 
the pile was rejected and treated again. The specifications 
under which the oil was bought called for not less than 60 
per cent of naphthaline. The author believes, however, that 
in the treatment of cross ties and bridge timbers, the naph- 
thaline fraction may be lower, provided that the percentage 
of pitch is increased; in view of the difficulty of obtaining 
oil with more than 35 per cent of naphthaline, he has lately 
recommended 16 lb. of oil per cubie foot for marine work 
in Hampton Roads. (9 pp., 8 figs. dh.) 

AppiTionaL Facts on Treatep Tres, J. H. Waterman. 

The author presents data on ties treated by various 
processes. 

In inspecting ties treated by Full Cell creosote process in 
experimental tracks on the Burlington Railroad, he found 
that a number of cotton-wood ties treated by this process, 
although softwood, are giving most excellent service and are 
in as good condition as any other ties treated by this process 
on the experimental truck. Further, ties so treated do not 
rail-eut as badly as ties treated with zine chloride. 

As to ties treated with zine chloride (the Burnettizing 
process), the author found in going over a number of the 
Santa Fe lines and lines in Western Kansas that ties treated 
with this process have given very good results and that prac- 
tically all of them gave nine years’ life before they were re- 
moved. On the Illinois Central Railroad, the author found 
that ties treated with zine chloride in 1904 were giving much 
better service than ties treated in 1907, but does not explain 
why. 

On the Chicago and Eastern Illinois Railroad, the author 
saw ties treated by the Wellhouse process (zinc, glue and 
tannin). On that line, red oak ties so treated were 
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placed in track in 1900) special dating nails were 
placed in each tie. By actual count, in June 1914, there were 
still remaining in the track about 75 per cent of the ties 
originally placed, thus giving them a 14 years’ lite; the 
author has even seen a number of red oak ties treated with 
the same process bearing dating nails of 1899—most of these 
ties being in a very good state of preservation. 

Until the price of creosote was advanced, the Burlington 
Railroad treated their ties with the process known as the 
Card process (an emulsion of creosote and zinc). While a 
large number of ties so treated are laid in the experimental 
tracks of the Burlington Railroad, it is too early to draw any 
positive conclusions and one can only say that the ties 
treated with the creosote and zine show less mechanical wear 
under the rails than those treated with straight zine. It 
appears that the oil in the ties treated with the creosote and 
zine is drawn to the surface and lubricates the tie under the 
rail which causes less rail cut and surface wear and prevents 
the tie from checking. (7 pp., ed.) 

A Specirication ror a Coat Tar CreOsoTE SOLUTION, 
Herman von Sehrenck and Alfred L. Kammerer. 

The authors give a specification for a coal tar creosote 
solution, the necessity for which arose from the fact that 
during the past year it has become somewhat diflicult to ob- 
tain the usual supply of high grade foreign creosote, and 
there have been increasing inquiries for the mixture of coal 
tar and creosote. The writers, therefore, in cooperation 
with the Barrett Manufacturing Company, made a number 
of tests to determine the distilling points, specific gravity 
and viscosity of the various mixtures, by which .they ob- 
tained the data given in a table in the paper. Based on this 
and similar determinations, they gave the following speciti- 
eation which is not regarded as final but only as an attempt 
to describe as briefly as possible an oil made up of coal tar 
and creosote with a certain percentage of coal tar: 

The oil shall be a pure coal-tar product, consisting only of 
coal-tar distillates and oils obtained by the filtration of coal 
tar. It shall contain no admixture of crude tar. Water 
shall not exceed 2 per cent. Specifie gravity at 38 deg. cent. 
shall not be less than 1.06 or more than 1.10. Matter in- 
soluble on hot extraction with benzole shall not exceed 2 per 
cent. Viscosity (Engler) at 82.3 deg. cent. (180 deg. tal.) 
shall not be more than 59 for 200 ec. No variation above 
59 seconds shall be allowed. On distillation by the standard 
method of the A.R.E.A., it shall yield the following frae- 
tions, based on dry oil: Not more than 1 per cent at 170 deg. 
cent.; not more than 5 per cent at 210 deg. cent.: not more 
than 30 per cent at 235 deg. cent. The residue at 355 deg. 
cent. shall not exceed 26 per cent. (4 pp., p.) 


CENTRAL RAILWAY CLUB 
Official Proceedings, vol. 22, no. 5, November i911, New 
York City 
PAINTING OF STEEL Cars AND Locomotive EQUIPMENT, 
Milton L. Sims. 

The methods of painting equipment of wooden construe- 
tion would not be suitable for steel and the introduction of 
all steel equipment required the development of new methods 
based on an intimate acquaintance with paint pigments and 
vehicles. 

The preparation of a steel coach for painting is of vital 
importance and demands close attention. It should never 
be left to inexperienced help and must be done thoroughly, 
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as the absolute removal of all scale, grease and corrosion is 
necessary before any protective coatings should be applied. 
Properly selected paint pigments combined with the proper 
vehicles will prevent the starting of corrosion, but the idea 
that paint coatings will stop corrosion when it has once 
started, is not correct. There are several methods for re 
moving rust trom steel, but the safest and most economical! 
is sand blast for the outside of cars, while for the interior 
ot a steel car, the speaker recommended the use of raw lin 
seed oil and benzine or gasoline, in the proportion of one 
part of oil to two parts of benzine, applied with a brush 
and rubbed down with emery cloth or paper. The sheet 
steel used on the interior of cars is much lighter in weight 
and finer in texture and does not need sand blasting to ob 
tain excellent results. After the rubbing down is completed, 
the surface should be washed with gasoline and wiped dry 
with rags or waste. It is then ready for the priming coat, 
which, in all cases, should be applied as soon as possible 
atter the surface has been cleaned, especially in regard to 
the outside surfaces where the sand blasting process has been 
used, because when the atmosphere is damp or the humidity 
is heavy, corrosion will start up again in a few hours. Great 
care should be taken also to prevent the handling of the sur 
face with naked hands. 

The priming coat is very important and too much care can- 
not be exercised to see that it is done thoroughly, brushed 
out evenly and every bolt-head and joint coated perfectly. 
using suitable brushes for the purpose. The solid through 
trains, running from the ice and snow of the North to the 
iropical climate of the South, are especially liable to intluences 
producing cracking and disintegration of paint and varnish 
films. on steel cars, much more than wooden ones. When 
the priming coat has dried sufficiently, the next step is to 
harden putty and to glaze coat over all the rough places, in 
which case the second coat or brush surfacer is used, which 
is designed to fit with the priming coat. This material must 
always be finely ground, and work and spread easily over the 
large surtaces. It must dry hard but elastic. 

The next step is to apply a much heavier bodied surtacing 
material, which is then knifed off, leaving a very smooth 
surface, which requires much less rubbing to make it ready 
for the color coats. The old method of using block pumice 
stone and water is dispensed with and a more modern anid 
safer method of rubbing the surfaces down smooth by using 
raw linseed oil and benzine in equal parts on emery cloth 
and then washing or wiping the surfaces off with clear ben 
zine or gasoline on rags or waste. This method of surfacing 
dees away with all danger from moisture and prevents the 
starting up of corrosion where sharp edges or bolt heads 
may be cut through the metal. 

The paper describes further the application of body color, 
interior finish, the painting of floors, roots, trucks and plat- 
forms and gives also the following schedules for painting 
the exterior of steel passenger coaches and locomotives: 

SCHEDULE FOR PAINTING EXTERIOR OF PASSENGER COACHES 

Ist Day Apply priming coat. 

2nd “ Harden putty and glaze all rough and an 
even parts of surface. 

3rd“ Apply coat of brushing surfacer. 

th “ Apply coat of knifing surfacer. 

5th “ Rub out with emery cloth, using half and 
half raw linseed oil and benzine, instead 
of block pumice stone and water. 


Oth “ Apply first coat of ear body color enamel. 

(1f Sunday) drying. 

Sth “ Apply second coat of car body color. 

Mh Stripe and letter. 

lth  “ Apply first coat durable outside finishing 
varnish, 

Lith * Drying. 

2th Apply second coat of durable outside fin- 


ishing varnish. 
Car is completed. 
SCHEDULE FOR PAINTING A LOCOMOTIVE 
Ist Day Apply priming coat of special locomotive 
primer. 
and * Harden putty and glaze coat all rough and 
uneven surfaces. (This does not apply 
to trucks, frame work, ete.) 
ord * Apply brushing and knifing surfacer to 
water tank or tender, cab, steam dome, 
sand box, ete. 
th Rub out surface with emery cloth, using 
half and half raw linseed oil and ben- 
zine. Wipe off dry with rags or waste 
and clear benzine, being careful not to 
use too much benzine. Follow up with 
coat of black enamel. On best work, a 
coat of flat black is applied over all sur- 
faces, except trucks, frames, ete., before 
the black enamel coat is applied. 
Sth “ Letter and finish with a coat of durable 
locomotive finishing varnish. 
Shorter and quicker methods are not reliable or recom- 
mended, except for re-painting and repair work. (30 pp., 


@ 
» figs. pd.) 


CORPS OF ENGINEERS, UNITED STATES ARMY 
Professional Memoirs, vol. 7, no. 31, January-February 1915, 
Washington Barracks, D. C. 

Action of Water in Locks of the Panama Canal, Col. H. F. 
Hodges 

Percolation and Upward Pressure of Water, Capt. W. A. 
Mitchell (abstracted ) 

The Huai River Conservancy Project 

PERCOLATION AND Upwarp PResSURE OF Capt. W. 

A. Mitchell. 

The paper considers the action of percolation and upward 
water pressure is as far as it affects the design of dams, and 
is to a large extent based on experimental work. 

Very little information has been obtained so far as to up- 
ward pressure, and although it has been known for a long 
time that some provision for it was necessary, no accurate 
allowance has been made in the past. The author investi- 
gated three fundamental subjects— adhesion, percolation and 
upward water pressure, as affecting the design of dams and 
locks, mainly on the basis of experimental work done for 
this particular purpose by the Ohio River Board and others. 
The article, though of great interest, is too long to be fully 
abstracted and only the author’s conclusions are here re- 
produced, 

Little or no allowance can safely be made for adhesion of 
conerete to conerete or of conerete to rock. 

Water pressure is transmitted through conerete, though quite 
slowly. If allowed free exit, this pressure is practically 
negligible. 

Water pressure is transmitted through joints between con- 
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crete and concrete, and is transmitted more freely than 
through solid conerete. The water is transmitted quite 
slowly and if allowed free exit, the pressure is practi- 
cally negligible. 

Water pressure is transmitted through joints between con- 
erefe and rock. This is generally transmitted more 
freely than through joints between concrete and con- 
erete. The amount varies with different rocks. The 
water is transmitted quite slowly in general and if al- 
lowed free exit, the pressure is practically negligible in 
good rock without cracks or fissures. 

Water travels in small veins in the joints between concrete 
and conerete, and between conerete and rock. If al- 
lowed free exit, the pressure varies irregularly between 
upper and lower pools. If the exit is closed, the pressure 
quickly becomes that of upper pool, and water rises 
in test holes to level of upper pool as soon as enough 
water has passed through the veins to fill the test holes. 

The amount of space of these small veins, that is, the area 
of upward water pressure, varies from nearly zero in 
excellent granite foundations to 50 per cent or more 
in rotten shale. It is practically impossible to calculate 
this. 

Water pressure is transmitted more or less freely through 
washed sand, gravel aggregate, and washed river gravel 
and hardly at all through alluvial soil. 

Puddled alluvial soil has practically no water pressure, if 
there are any drains, but such soil quickly disintegrates 
with a running leak. 

With a material such as alluvial soil, which offers such a great 
resistance to percolation as practically to prevent it, a 
very small number of relief holes in the slab would be 
sufficient to eliminate almost the upward water pres- 
sure, provided, of course, that the material. were such 
that only percolation and no erosion would take place. 

With a material offering so great a resistance to percola- 
tion as washed sand, a very small number of relief holes 
would greatly reduce the upward water pressure when 
there is no outlet at the toe of the slab. 

With a slab having a free exit for water at the toe, and a 
row of sheet piles at the heel, the upward water pressure 
varies from one-third the head at the heel to one-fourth 
the head at the toe. 

Gravel aggregate offers less resistance to percolation than 
the river sand, and more than the river gravel. Hence, 
for the same reduction of upward water pressure when 
there is no outlet at the toe of the slab, more relief holes 
will be needed than for the sand and less than for the 
washed gravel. 

For a slab having free exit for water at the toe and a row 
of sheet piles at the heel, the upward water pressure 
varies from one-sixteenth the head at the heel to one- 
fortieth the head at the toe. 

In a material offering such a small resistance to percola- 
tion as washed gravel, a large number of relief holes in 
the slab will be necessary to reduce materially the up- 
ward water pressure when there is no outlet at the toe 
of the slab. 

With an outlet for water at the toe of the slab and a row of 
sheet piles at the heel, the upward water pressure varies 
from full head at the heel to about one-third the head 
at the toe. 

The pressure of water with free exit, transmitted through 
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sand, washed gravel, or gravel aggregate, is diminished 
greatly on entrance and more slowly, but surely, dimin- 
ished along the line of travel. 

Full upward pressure of water, without free exit, is trans- 
mitted quickly through washed gravel, and less quickly 
through gravel aggregate and sand. 

Water percolates (very slowly) through concrete and rock. 

There is very little percolation through alluvial soil. 

Water percolates more or less freely through sand, gravel 
aggregate, and washed gravel. 

Water creates “ boils” at the toe of the foundation after the 
relation of head to length of travel (percolation factor) 
becomes a certain amount, varying for different ma- 
terials. This condition is dangerous to the foundation 

when the velocity of exit is sufficient to carry away with 

it the material of the foundation. It is generally best 
to make this percolation factor so great that there will 
be no such boils. 

If the percolation factor is too small (varies for different 
materials) the material under the foundation will blow 
out and the foundation will fall in. With alluvial soil, 
this blow-out comes with little or no previous warning 
by boils. (50 pp., 34 figs. 


INSTITUTION OF CIVIL ENGINEERS 
Advance paper, session of 1914-1915, no. 2 

Tests of Reinforced Concrete Structures on the Great Cen- 
tral Railway, J. B. Ball (abstracted) 

Corrosion of Steel Wharves at Kowloon, S. H. Ellis (ab- 
stracted ) 

Conereting in Freezing Weather, and the Effect of Frost 
upon Concrete, John Hammersley-Heenan 

Tests Or ReinrorceD CONCRETE STRUCTURES ON THE 
Great Centra Raitway, J. B. Hall. 

Data of tests of reinforced concrete structures on the Great 
Central Railway, such as an overbridge, a bridge carrying 
a new road and tramway, four high level railway bridges, 
and foundations and pits for engine shed. 

In the case of the overbridge, the entire superstructure is 
reinforced with round bars on the Hennebique system; the 
abutments at each end are of mass concrete but the piers are 
braced and reinforced. Both tensile and compressive rein- 
forcements were used in all the beams, the percentage of re- 
inforeement in the main girders being exceptionaily high on 
account of the area available in the compression flange. The 
bridge was tested with a dead load of 1 ewt. per square foot 
and a rolling load of two 16 ton traction engines, each haul- 
ing a lorry loaded with pig iron to a weight of 32 tons, or 
a total moving load of 96 tons. In all cases, the recovery was 
complete after the load was removed. 
were limited to 700 lb. per sq. in. maximum compressive 
stress on the concrete, and 16,000 Ib. per sq. in. 
stress on the reinforcement. 


The working stresses 
tensile 


In the reinforced concrete bridge carrying a road and a 
tramway for the Grimsby District Light Railway, the per- 
centage of reinforcement ranges from 0.60 per cent in the 
cross beams to 4.67 per cent in the outer main beams of the 
longer span. The bridge was tested with two moving tram- 
cars and no appreciable deflection was reported on any of 
the beams. It was designed to allow for the passage of two 
40 ton boiler-trollies drawn by a 5 ton traction engine, the 
portion of the bridge not covered by moving loads being 
loaded with 1 ewt. per square foot. In computing the stress, 
the various members were taken as being freely supported 
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and no allowance was made for the continuity of the beams, 
or tor the fixity of the ends, the allowable working stress 
being the same as in the ease of the previous bridge, 

In the reinforced conerete foundations and pits for the 
engine shed at Inningham dock, the work consists of a rein- 
forced concrete raft so spread that the load upon the ground 
nowhere exceeds 10 ewt. per square foot, and the engine pits 
form part of the raft. Reinforced tie beams are provided 
every 60 ft. between the pits, and Kahn bars are used 
throughout in the reinforcements of this work. (4 pp. ad). 

CORROSION OF STEEL Wiarves ar Kowooy. S. H. Ellis. 

Description of steel wharves at Kowloon, Hong Kong 
Harbor, British possessions in China, and the corrosion of 
same, 


In 1906, in connection with the reconstruction of a Wharf 
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this process is started, the deposit of sulphide favors more 
rapid corrosion beneath it. The destructive effects of this 
kind appear to be eonfined to the part between low water 
level and 15 ft. below it, the zone of the worst corrosion ex- 
tending from 5 ft. to 10 ft. below low water level. 

It was eventually decided to incase the whole of the new 
structure in concrete and have the other wharves bare stee] 
painted with anticorrosive composition on erection. Since 
this was done the superstructure and the piles above low 
water level have been scraped and painted annually and the 
steel has been kept in fair condition with no mark of de- 
terioration except once, when a longer period than twelve 
months was allowed to elapse between recoatings. The 
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an examination was made of some steel piles, which had 
been in place for about four years, and they were found to 
be corroded in a curious manner, Any steel immersed in 
seca water at Hong Kong becomes quickly coated 
with barnacles and other shell-fish, and with a dense 
vegetable growth, particularly very near the surface of 
the water down to 15 It. or so below it. It has been 
an accepted theory that this growth protects the metal 
and prevents rusting, but when the growth which had 
been scraped away from the pile was examined, it was 
found that a large number of pits had formed in the 
surface of the steel varying in size up to 1% in. in diameter 
and 3 in. deep, They were found full of a black carbonaceous 
powder, which was found also in a thin laver on the sur- 
lace of the unpitted stee] and, on exposure to the air turned 
to a dark red color, On analysis, it was found to be sulphide 
of iron and its change of color was due to oxidation. Ap- 
parently some particular Shell-fish or marine growth at- 
tached to the piles produces large quantities of sulphide of 
hydrogen when dead and decayed, and this sulphide of 
hydrogen attacks the metal. It is evident that when once 


yearly cost of maintenance is about £100 lor a total deck area 
ol 34,000 sq. ft. Two years alter completion, pitting had 
commenced on the under water Surlace of the piles, the eon- 
struction coating of paint having then almost disappeared 
and a thick layer of shells and marine growth had become 
attached to the metal. 

The author describes in detail the method used in ineasing 
the piles with concrete, & minimum cover of 2! » in. of Port- 
land cement concrete of Standard quality being provided to 
the steel throughout. After the whole of the work had been 
completed about a year, and the bulk of it for about two 
years, the author made an inspection of the Wharf and was 
unable to detect any sign of deterioration on the surface, 
but he did not eut into the concrete. Three years later obvi- 
ous indications of corrosion within became apparent on the 
surface of the concrete and a thorough examination of the 
whole structure revealed that above high water level cor- 
rosion appeared to have gone on almost unchecked by the 
presence of the conerete covering, and a thickness of about 
1/16 in. of rust seale was found on all the steel members 
in this zone on their under and outer sides, 
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The author concludes that while steel protected by con- 
crete has little or no tendency to corrode if it becomes thor- 
oughly wet twice in the twenty-four years, yet when it is 
continually exposed to air damp from the evaporation of 
sea water, especially in a tropical climate, some other exter- 
nal coating must be sought, either as an addition to the 
concrete or in place of it. Curiously enough the corrosive 
effects of damp salt air appear to be limited to a zone imme- 
diately above the surface of the water. Steel work, both ex- 
posed and embedded in conerete, in warehouses on the same 
property has not been found to be alfected. 


INSTITUTION OF MINING ENGINEERS 
Transactions, vol. 48, part 1, November 1914, London. 


The Rosehall Signal-Indicator, James Black 

The Testing of Fans, with Special Reference to the Measure- 
ment of Pressure, Thomas Bryson (abstracted) 

Substitutes for Wooden Supports in Coal Mines 

Tests on False (or Split) Links for Cut-Chain Braes, John 
T. Wight 

THE TESTING OF FaNs, WiTH SPecIAL REFERENCE TO THE 

MEASUREMENT OF PRESSURE, Thomas Bryson. 

Discussion of the question of reliability of fan tests and 
determination of various factors in the expression of me- 
chanical efficiency with special respect to the exact determi- 
nation of the height of the water gage. 

The writer bases his specification for a water gage on 
the principle of conservation of energy as applied to meas- 
urement of pressure and proceeds to the discussion of the 
position and form of the water gage. While it is generally 
agreed that the water gage should, in addition to being 
placed at the entrance to the fan, be measured also at tlie 
ear of the fan, there is nothing unanimous with regard to 
its precise position. If D, Fig. TA, be the correct form, it 
may be placed anywhere near the fan—even in the ear of 
the fan, but if C be used, it may be most conveniently placed 
near the ear of the fan on the wall of the drift. If the gage 
be placed in the ear of the fan, error is bound to arise from 
varying velocities, due to eddying currents, but if a gage of 
the form C be placed on the wall of the drift near the fan, 
and separated from the drift by a partition in which there 
is a capillary connection, it is most likely that the pressure 
registered will be effected by air currents, since the interior 
of the box will be a zone of reduced pressure in which 
there would be no appreciable movement of the air. The 
condition of the air in the box will be quite the same as 
that of the air at section C in the drift (Fig. B); conse- 
quently, a gage of the ordinary form, fitted to such a box, 
would register exhaustion only. 

The writer has recently made some experiments to test 
his conclusions with regard to the various forms of water 
gages. The following data are typical of the results ob- 
tained: Experiment No. 1 was carried out for the purpose 
of determining what pressures would be registered by gages 
of the forms A, B, C and D, attached to the fan drift, when 
no air was allowed to pass through the fan drift, it being 
closed at the end. Relative position of the fan, fan drift 
and gage are shown in Fig. C. The results obtained after 
a number of speeds of the fan are shown in a table. An- 
other series of experiments was made to establish a rela- 
tionship between gages of the forms A, C and D for the va- 
rious velocities of the air passing the drift. A constant 
opening was maintained at the end of the drift, the change 
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of velocity being obtained by altering the speed of the ven- 
tilator. The results of this test can be seen from the curves 
in Fig. D. In the third series of tests, pressures were regis- 
tered over a greater range of velocities than in the preceding 
series and the opening at the end of the drift varied, in 
order to obtain a series of “ equivalent orifices.” The results 
from this experiment are given in the original article in the 
form of a table, and are shown here by the curves in Fig. E. 

From these tests, it appeared that at least three forms of 
the tube terminations A, B and D, were not scientifically 
correct. It was shown that the value of P, (Fig. B) at see- 
tion C would be greater than either P, or P, at sections A 
and B respectively. Further, pressure registered by a water 
gage situated in the zone of reduced pressure, separated 
from the fan drift by a partition having a capillary connec- 
tion in it, is greater than the section registered by a Pitot 
tube. If, however, the velocities are small, there is little 
difference between the readings given by C and D, but there 
is considerable difference between them at high velocities such 
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as YOU revolutions of the fan per minute, and velocity of 
air 1,600 ft. per minute. 

In the discussion which followed, Wm. Davidson of Glas- 
gow stated that recently he had had the experience of doub- 
ling the quantity of air in a mine by putting down a larger 
fan and when the fan was tested, in the first instance, difli- 
culty was experienced in finding the proper water gage. No 
matter how the end of the tube was placed in the fan drift, 
there were different readings, indicating that something was 
wrong with the method. A method similar to that described 
in the above paper, however, was the only one tried. A 
steady reading was obtained and it was from that reading 
that the figures were worked out for the new far. In build- 
ing a fan drift for the new ventilator, a small manhole was 
inserted in the side with a steel door, having very small per- 
forations. The end of the water gage was turned into that. 
The results from the new fan were very satisfactory. (6 pp., 
5 figs. e.) 


KYOTO IMPERIAL UNIVERSITY, COLLEGE OF ENGI- 
NEERING 


Memoirs, vol. 1, no. 1, August 1914, Kyoto, Japan 
DisturBING AcTIONS Or A SuHarr Governor, Genjiro 
Hamabe. 

The paper is devoted to a consideration of the disturbing 
actions of a shaft governor applied to a steam engine as its 
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speed regulator. It reports an investigation of the laws of 
these disturbing motions, considers the statical conditions 
ot the governor and gives a method of designing it in con- 
nection therewith. 

ln the case of a conical pendulum governor, the forces 
at the sleeve required for overcoming the resistance of the 
regulating gear when a movement of the sleeve is commenced, 
may be regarded as constant in magnitude. The ease is quite 
different in a shaft governor. Most shaft governors in 
practical use are attached to the fly-wheel, the eecentrie disk 
being held in position by the governor and on this account, 
a comparatively large amount of the resistance of the valve 
gear continually reacts on the governor. Fluctuating and re 
versing periodically, according to the position of the erank, 
these forces cause the pendulum of the governor to vibrate 
about its position of equilibrium and this vibratory motion 
may cause a false distribution of steam. Further, when the 
load on the engine is altered, the relative configuration of 
the governor changes accordingly and the pendulum moves 
from one position of equilibrium to another. 

(m account of the inertia of the pendulum and the parts 
connected therewith, this change of configuration is some- 
times accompanied by a number of vibratory motions which 
cause a serious disturbance of steam distribution. Fig. 8 
is a diagrammatic sketch of a shaft governor showing about 
one-half of the governor. It is attached to and rotates as 
usual with the crank shaft O, consisting of a pair of pen- 
dulums arranged symmetrically with respect to O, with its 
fulerum at S and its center of gravity at P; a spring F at- 
tached at G@ and passing through O connects the pendulums. 
There is a centrifugal foree C at each pendulum so as to 
threw it out against the foree of the spring F. The pendu- 
lum has a lever SY on the opposite side of S and the end Q@ 
of this lever is connected with the eccentric center E by 
means of a rod VE. In order to keep the lead of the valve 
constant, the eccentric center is assumed to be guided so as 
to move along a straight line AB, perpendicular to the cen- 
ter line of the crank. After the engine is unloaded, either 
suddenly or gradually, the speed of the engine increases, the 
pendulum flies out owing to the corresponding inerease of 
the centrifugal foree and the steam is eut off earlier than 
would have been otherwise the case. 

It there were no vibratory motions of the governor, the 
pendulum would be at rest with respect to the flywheel in 
a steady working condition of the engine; consequently all 
moments of force, acting at several points of the pendulum 
would be in equilibrium and for the equilibrium of the pen- 
dulum about this fulerum 8S, the following three moments 
must form a balancing set; the moment of the centrifugal 
foree of the pendulum acting clockwise; the moment of 
foree of the spring acting counter-clockwise and the mo- 
ment of the mean reacting force of the valve gear acting 
counter-clockwise. The first moment depends on the angular 
velocity and the position of the pendulum: the second and 
third moments, on the position of the pendulum only. The 
author gives equations for the determination of these three 
moments as well as an equation of the state of equilibrium 
of the governor, and from this equation can be found the 
values of the moment of centrifugal force of the pendulum 
at different positions and the characteristic curve of the 
governor can be drawn. The irregularity of the governor 
ean be found from the curve. Conversely, assuming the 


value of principal irregularity of the governor, we can de- 
termine the dimensions of the governor spring from the 
equation. 

The author gives examples of the application of these 
equations, such as that of a vertical single cylinder 10 in. 
x 10 in. fitted with a piston valve 4.33 in. in diameter, run- 
ning at 240 r.p.m., under a pressure of 6 atmospheres abso- 
lute and regulated by a shaft governor mounted on the erank 
shaft. He goes through the entire calculation and gives the 
characteristic curves of the governors which, under certain 
limitations, would be used on such an engine. This part of 
the artiele is not suitable for abstracting. 

He proceeds then to an investigation of the vibration of 
the pendulum caused by periodic changes of the reacting 
forces of the valve gear, and treats the subject in a strictly 
mathematical manner. From the results of calculation he 
finds that the vibration of the pendulum caused by the re- 
acting forces of the valve gear rises to a degree which is 
inadmissible in a regulator. If one tries, as with the coni- 
cal governor, to make the “energy” so great that reacting 
forces may be inappreciable, a disproportionately heavier 
governor is necessitated and we have to remain content with 
the governor accompanied by vibrations which are damped 
in practice by frictional resistance at pins or at knife edges 
which was not taken into account in the deduction of the 
equation of motion; or some device must be perfected where- 
by to suppress these vibrations. Since in a conical governor 
the chief source of vibrations is the unsteadiness due to the 
finite mass of the flywheel, they may be removed by ful 
filling the condition that the insensibility of the governor 
should not be less than the unsteadiness of the flywheel, but 
in a shaft governor, which is a pure spring governor, the 
vibrations are caused by the reacting forces as well as by 
the influence of the unsteadiness of the flywheel and meet- 
ing only the latter condition, would not sufficiently remedy 
the evil. To obviate this, a shaft governor is often provided 
with a dash pot or oil brake. 

The author next investigates the mechanical motion of the 
pendulum when the load on the engine changes and finds the 
equations which show this. In several examples, he shows 
the manner in which the governors approach their new posi- 
tion of equilibrium, some of them coming to it sooner or 
later with the appreaching motion accompanied or not by 
some oscillation, but without any over regulation at all, while 
in all other cases, the governors make over regulation in dif- 
ferent degrees, all, however, come practically to rest after 
some interval of time in the new position of equilibrium. 
On the whole, the author concludes that the governors which 
are found by means of their characteristic curves to be stable, 
do not necessarily come to their new position of equilibrium. 
In other words, a governor not fulfilling the conditions estab- 
lished by one of the equations found by the author and hav- 
ing no constant friction is of an unsteady character, while 
some governors may be defective on account of over regu- 
lation or hunting. Moreover, if a governor be constructed 
so as to obviate these defects, too steady a governor may 
result, which requires a longer time for its displacement; 
such a governor is again unfit for practical use. 

An interesting part of the above paper not presented in 
the abstract is the mathematical treatment of the subject and 
the characteristic curves of the governors reproduced in the 


paper. 
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NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS 


Transactions, vol. 30, part 6, December 1914, Neweastle- 

on-Tyne. 

A Review of the Progress in the Marine Steam Engine on 
the North-East Coast During the Last Fifteen Years, 
A. C. Ross 

Charging of Two-Cycle Engines, Professor b. Hopkinson 
(abstracted ) 

A New Type of Internal Combustion Engine, H. F. Fullagar 
(abstracted ) 

Tue CHarcing or Two-Cycite INTERNAL COMBUSTION 

Enernes, B. Hopkinson. 

The paper diseusses the subject of charging of two-cycle 
internal combustion engines and takes up the effect of 
stratification on the performance of the engine. It includes 
also tests on the Fullagar engine. 

The performance of two-cycle internal combustion engines 
is determined very largely by the efficiency of the process of 
charging. In view of the very short time given for replacing 
the gases of combustion by a fresh charge, some mixing in- 
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evitably takes place and some of the fresh charge cr of the 
scavenger air passes away to the exhaust and is wasted. The 
waste of fuel affects the economy of the engine as well as 
the size of the charging pumps, which must be large enough 
to deliver the whole charge of gas and air, including that 
which is wasted. 

The author stated that he was struck by the almost com- 
plete absence of data of general application on which to 
base, in the case of a new design, the caleulation of the size 
of pumps required to give a certain mean pressure and a 
prediction of the economy which may be expected. Little 
or nothing has been published as to the amount of the loss 
to exhaust which occurs in exhausting engines, and there is 
no theory to guide designers in the use of such data as exist 
on this point or may become available. 

In the course of the charging process, for each unit of 
volume of air or mixture which enters at the inlet, an equal 
volume of the gas near to the exhaust ports will be driven 
out through those ports. The gas will consist partly of 
burned products and partly of air which is mixed with the 
products. Denote by z, the proportion of air by volume 


Tue JourRNAL 
Am. Soc. M.E. 


contained in the exhaust gases at the point close to the ports 
at any stage of the charging (2 is not the volumetric propor- 
tion determined by ordinary analysis but the volume reck- 
oned at atmospheric pressure and at the temperature of the 
air as it comes in, contained in a eubie foot, the balance of 
1—z consisting of burned products from the previous ex- 
plosion, whose volume is for this purpose reckoned at the 
temperature of those products before charging began). Ob- 
viously 2 will inerease from zero as the charging goes on and 
will approach but never reach the value unity. The total 
amount of air lost in charging will be equal to the volume 
delivered, z, multiplied by the average value of z and is 
readily caleulable if this quantity is known at every stage. 
The mass of air retained in the eylinder is equal to y minus 
the loss, and this will be denoted by 2. 

Two eases admit of very simple treatment. The first is 
the ideal case of perfect stratification where the air simply 
drives the burnt gases before it without mixing with them at 
all and there is no loss at all until the amount of air exceeds 
the eylinder volume,—a condition which is never even ap- 
proached in practice; and the second case is more nearly 
what actually happens—instead of complete stratification 
there is no stratification at all, mixing being so complete 
that the eylinder contents are at every instant of uniform 
composition throughout. Here the quantity z represents not 
only the proportion of air in the gas which is going into the 
exhaust at any stage, but also the proportion then present 
in the cylinder as a whole. For the sake of convenience, as 
unit of volume, is taken the whole of the evlinder volume of 
air maintained in the cylinder, which also represents the 
proportion of air in the whole cylinder contents so that in 
the case now under consideration z equals x. In Fig. 9, 2 
is plotted against y, the amount (in eylinder volume) of air 
which has been injected. When the amount ON has been 
injected, the air present in the cylinder is PN, the remain- 
der PN being the burned products. The effeet of adding 
the further dose of air VN’ is to expel at the exhaust, the 


un * NN’. The balance remains in the 
cylinder, increasing the quantity of air there by PQ 
PM 

—-< NN’, and the curve can be constructed in this way 
MN 
step by step. It is an exponential curve, whose slope at any 
point is equal to the ordinate PM. The relation between z 
and y is X = |] e’. In short stroke Diesel engines 
with valves in the cylinder cover, the mixing is probably 
fairly complete. In engines having relatively lo iger eylin- 
ders, there is some stratification of the cylinder, but even 
there, not very much. 

The main tests of the author were made on the Fullagar 
engine (described in the next abstract). In it, the air ports 
communicated with a large receiver to which air was delivered 
by an electrically driven fan. Coal gas was used in these 
trials and was admitted by a piston valve at the center of 
the cylinder, being delivered at high pressure by a recipro- 
eating pump. For the verification of the formula above 
given were required the accurate measurements of, first, the 
total capacity of air delivered to the engine per minute and, 
second, the proportion of that air retained in the cylinder. 
To measure the quantity of air, a diaphragm with a cireular 
hole was inserted in the air delivery pipe between the fan 
and the engine and the drop of pressure was measured by 
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means of a water gage. The diameter of the air pipe was 
18 in.; that of the hole in the diaphragm 9 in. The current 
of air through the diaphragm was nearly uniform because of 
the pulsations of the engine being nearly damped out by the 
large air receiver. The velocity of the air through the hole 
was caleulated according to the usual formula, assuming 
0.62 as the coeflicient of discharge. The author believes 
that the quantity of air delivered to the eggine was probably 
determined correctly within three per cent; the coal gas was 
also metered. 

For determining the proportion of air retained, samples 
were taken of the contents of all four cylinders and analyzed. 
After absorbing the CO, the combustion of the residue was 
completed over palladium and the further yield of CO, 
obtained. The total CO, gave the proportion of coal gas 
to air in the eylinder contents. Simultaneous analyses of 
the exhaust gases gave the proportion of coal gas to air de- 
livered to the engine, a check being obtained by estimating 
the oxygen in the exhaust and in the eylinder contents. The 
results obtained showed that there is a rough agreement 
between the calculated and measured figures—sutlicient at 
any rate to justify the use of the simple supposition of com- 
plete mixing as the first approximation of what oceurs. On 
the other hand, the deviation with smaller amounts of air is 
too great to be aseribed to errors of observation, the ob- 
served loss of air being only about two-thirds of the caleu- 
lated loss which shows that there are disturbing factors which 
must be taken into account as corrections to this simple 
theory. One of such factors is the effect of stratification, 
the portions near the exhaust ports being poorer in air and 
richer in burned products than the average. In addition to 
that, there is also in all cases some throttling in the exhaust 
ports and exhaust pipe as well as inertia effects in the ex- 
haust pipe in consequence of which the pressure in the 
cylinder varies during the admission period. 

In the diseussion which followed and which referred to 
both papers (Professor Hopkinson’s and Mr. Fullagar’s), 
Mr. J. W. B. Stokes pointed out that the waste of charging 
air is a field which cannot very well be avoided. If it were 
attempted to eut down this charge of air to the minimum 
quantity or to have no loss at all,—at any rate through the 
exhaust ports,—there would be a very great danger of some 
of the fresh gas making contact with the products of com- 
bustion, which would lead to a back fire. Therefore, for the 
safe working of the engine, scavenging becomes necessary. 
He described an experiment he tried with an engine in which 
the air loss was eut down to the lowest possible figure,—in 
fact, there was no seavenging air sent forward at all, but it 
was touch and go with explosions at the right moment of pre- 
ignition. The speaker further objected to the measurement 
of air in Professor Hopkinson’s experiment by means of a 
diaphragm, as a possible error might be nearer 30 per cent 
than 3 per cent. In regard to the discontinuance of building 
the Oechelhauser engines by William Beardmore & Sons 
Company, Ltd., of Glasgow, which attracted considerable 
attention in England, the speaker, who is connected with 
that firm, stated that the reason for this was not that the 
engine was unreliable but that it cost too much to build it. 

Alan E. L. Chorlton expressed his disappointment at the 
fact that Professor Hopkinson did not give any particular 
data taken from engines actually in use. He objected also to 
the statement that the imperfection of the charging process 


was probably in a large measure responsible for the fact 
that 2-stroke engines have been unable to compete success- 
fully in small sizes, with the 4-stroke cycle, and believes 
that there are not sufficient data available to make such a 
broad statement. (30 pp., 6 figs. eA). 


A New Type or INtTerNAL ComBUSTION Encine, H. F. 
Fullagar. 


Description, somewhat incomplete, of the construction and 
operation of the Fullagar gas engine. 


The Fullagar engine has been designed to overcome the 
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diffieulties which are claimed to be in the way of increasing 
the size of gas engines: first, that the heat per unit of sur- 
face radiated by the flame to the cylinder walls increases 
with the size of the cylinder, while the thickness of the metal 
through which this heat has to reach the cooling water also 
increases; second, that the weight per h.p. increases with 
the size of the cylinder, and third, that the useless forces 
are called into play (useless in that they are either stationary 
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and do no work or even produce negative work). The 
Fullagar engine shown in Figs. 10 A and B, uses as a unit 
two open-ended cylinders, side by side, each with two pis- 
tons, and rigidily connects 4 to )) and C to B by means of 
pairs of oblique rods external to the cylinder. 

The action of the engine is as follows: when an explosion 
takes place between A and B, it drives B down and A up, 
drawing up J) by the oblique rods, and giving, through the 
two connecting rods, two equal and opposite impulses to the 
cranks. ‘The obliquity of the rods is small,—less than the 
obliquity of the connecting rods, so that the friction is 
actually less than would be the case if each piston had its 
own crank and connecting rods, and the mechanical efficiency 
of the engine is high. At the end of their strokes, the pistons 
uncover inlet and exhaust ports in the cylinder walls,—the 
engine working on the two-stroke cycle. Air is supplied to 
the cylinder by low pressure air pumps which can be driven 
from the engine by side levers in the ordinary way. In en- 
gines of the light high speed type, the upper cross-heads and 
guides are formed to act as air pumps, thus effecting a 
further saving of space and width. Stationary engines will 
usually comprise two units, making four cylinders, while 
more cylinders may be added for very large powers or where 
the height is limited. 

With this construction, it is claimed that useless forces 
are avoided or at least greatly reduced. There are no eylin- 
der covers nor any high pressure joints in the engine; no 
vertical stresses on the framing of the engine at all, the 
pressure of the explosion being entirely taken between the 
steel bars shown in Fig. B, the cross-head, oblique rods, con- 
necting rods and erank shaft, and only the secondary re- 
actions of the slippers, from 1/5 to 1/20 of the explosion 
forces, reach the framing of the ergine in a_ horizontal 
direction. 

The fluid pressure in each eylinder acts at every moment 
equally on the two eranks and the main bearings are tlius 
relieved of practically all load except for the weight of the 
parts. The action of the explosion in driving apart the 
pistons A and B, drawn together by means of the oblique 
rods, the pistons C and D, compressing the charge between 
them so that the negative work of compression is performed 
not through the cranks and connecting rods but directly 
through the oblique rods and only the net useful work is 
transmitted to the crank shaft. Further, as each stroke in- 
cludes compression and explosion, the reciproeating parts 
are cushioned at each end of every stroke, the combined 
effect of ignition and eushioning having for their purpose the 
keeping of the oblique rods in constant tension as well as 
making the crank effort more uniform. 


The balance of the engine is practically perfect. The 
center of gravity of a pair of pistons, Figs. B, A and D for 
instance, is at the point P and moves up and down on the 
line PQ, while the center of gravity of the other pair is at 
the point Q@ and moves down and up on the same line. The 
author claims that this is probably the only engine in which 
the centers of gravity of the balancing masses have the same 
identical locus. If the forces working in this mechanism be 
divided into two rough classes, which, for the purpose of 
brief description, the author calls “ useful” and “ useless,” 
the only ones falling into the latter class are the minor re- 
actions from the slippers at the end of the oblique rods, 
constant in direction and less, both in number and amount, 
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than the similar reactions of any other reciprocating engine 
in common use, whether gas or steam. 

In regard to weight, the new construction, by combining 
eight two-stroke pistons with four eranks, produces a given 
power upon }5 to '/, the weight required with other con- 
structions. From a heat point of view, the double type of 
cylinder has material advantages, and further, such cylinders 
require but one crank each. In form, the cylinder is a plain 
tube, supported at either end but free to expand axially 
and with its fellows is surrounded by a common tank form- 
ing the water jacket. In such a cylinder, temperature 
stresses cannot occur and moreover, in the absence of corners 
or pockets, the actual mean temperature of the inner sur- 
face of the cylinder is very low. 

To test the system, an engine of 500 h.p. was built and in- 
stalled in the engine room of the Neweastle Electric Supply 
Company. It is of the stationary type and weighs, without 
the flywheel, under 20 tons. As it develops continuously 
some 550 b.h.p., its weight is less than one-half of that of 
gas engines of equal power. A very interesting feature is 
the ease of repairs. An upper piston can be withdrawn in 
ten minutes after stopping the engine and the lower piston 
lifted out through the eylinder in three minutes more. The 
whole of the eight pistons can be withdrawn in an hour with 
the use of a hand crane only. In spite of the fact that the 
air and gas supply auxiliaries are somewhat of a make-shilt 
in character, the over-all efficiency during a 30 hour test was 
found by Professor Hopkinson to be just under 30 per cent, 
with the indicated efficiency 37.6 per cent, and the mechani- 
eal efficiency about 90 per cent. The chief interest of the 
system is claimed to be in the promise it holds out of much 
larger powers with fewer and lower stresses. 

In the discussion which followed, Richard W. Alan took 
up the question of the use of oblique rods in the Fullagar 
engine. At first, he was somewhat uncertain about the 
vibration of the rods and in order to safeguard against any 
accident which might arise out of these oblique rods, a spe- 
cial form has been constructed in which the rods were placed 
both with the top and bottom pistons; a hydraulic pressure 
of 50 tons applied to the rods gave only an extremely small 
deflection. To insure freedom from vibration, vertical guides 
have been placed on the oblique rods, which have a damping 
effect and in actual practice they experience no trouble 
whatever. 
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THe ANALYSIS OF COAL WITH PHENOL AS A SOLVENT, S. W. 
Parr and H. F. Hadley. 


Report of work done at the Engineering Experiment Sta- 
tion of the University of Illinois, treating of a method of 
coal analysis in which the cellulose and rosinic substances 
are separated by means of a solvent, the main solvent used 
in this investigation was phenol. While the paper does not 
contain a regular bibliography in the subject, it gives numer- 
ous references to previous investigations and an interesting 
historical sketch of coal analysis. 


The purpose of this method of analysis is to separate in 
unaltered form the fundamental substances of which coal is 
composed and to study their characteristic properties in de- 
tail. By this means, it has become possible to study sepa- 
rately the insoluble residue and the extracted matter; to de- 
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termine which has the greater avidity for oxygen, and to 
which division belong the coking constituents and special 
products of decomposition, such as gas, illuminants and tar. 

This is therefore of particular importance to the gas and 
coal tar products industries. 

It was found that phenol at 212 deg. fahr. will dissolve 
constituents of bituminous coals in their natural states and 
that the two sub-divisions designated respectively as insolu 
ble residue and extracted matter together make substantially 
100 per cent of the amount of the original substance. 
Studies upon these two type substances indicate that the 
extract is the vital constituent concerned in the coking of 
coal, that it has a sufficiently definite melting point, and a 
decomposition temperature which is above that of the melt- 
ing point. 

Each sub-division is capable of absorbing oxygen, but the 
insoluble portion has the greater avidity for it. The effect 
of absorbing oxygen upon the extract is to modif'y its coking 
properties by lowering or greatly reducing its power to form 
a firm and coherent mass. The oxygen taken up in either 


case is found to be chemically combined and the oxygen taken 
ip by tresh coal is similarly held. 

Previous work has shown that oxidation was playing an 
important role in producing changes in the residue and ex- 
tract. It was desired, therefore, to establish whether the 
loss of coking properties was due to oxidation or simple ab- 
sorption of oxygen as well as to see what effect the heating 
at 105 deg. cent. (221 deg. fahr.) would have on the per- 
centage of volatile matter. Coal was heated therefore in air 
at the above temperature for different lengths of time and 
volatile matter determinations were made at successive stages 
ot oxidation, and it was found that the volatile matter de 
creased with progressive heating and that the decrease in 
volatile matter was more rapid in the ease of the coal which 
had the higher percentage in the beginning. It was found 
also that residue and extract possess an avidity for oxygen, 
the residue showing the greater avidity. The ultimate 
analysis of the coal residue and extract show that the per 
centages in both of carbon, hydrogen, nitrogen and oxygen 
are substantially the same. (41 pp., 6 figs. ep.) 
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MEETINGS 
BOSTON, JANUARY 6 


The meeting of the Boston Section on January 6 was 
devoted to the subjeet of Aviation. Albert Adams Merrill 
discussed the problem of fore and aft stability. He said that 
as long ago as 1871, the French aviator, M. Penaud, had 
shown the value of the longitudinal dihedral, composed of 
two surtaces, the front one being the main supporting sur 
face and the rear one being a non-lifting tail. The dihedral 
was obtained by making the angle of incidence of the front 
surtace greater than the angle of incidence of the tail, which 
in the Penaud models had a negative angle. 

The trouble with all cambered surfaces is that the center 
of pressure moves in the wrong direction with a change in 
the angle of incidence within the limits of flying angles. 
but by using two surfaces with a longitudinal dihedral 
between them, the movement of the center of pressure of 
the system can be altered so as to get any desired move- 
ment. Practically all machines get their dihedral between 
the supporting surfaces and a non-lifting tail. Mr. Merrill 
claims this is not the best way for two reasons. First, 
because the tail is not a weight carrier and hence wastes 
power, and second, because the horizontal gap between the 
tail and the main surface produces a time lag in the intro- 
duction of the righting couple which is bound to set up 
oscillations about the lateral axis. To overeome this, Mr. 
Merrill designed a biplane in which the top surface is ahead 
of the lower surface and the chords are not parallel, the 
angle of the front being greater than that of the rear. 
Such a machine is called a converging staggered biplane. 
With this design the dihedral exists between the two sup- 
porting surfaces and no tail is necessary. Such a machine 
was built and flown during the last summer, first as a land 
machine and then over water. With this design, it is pos- 
sible to get any desired movement of the center of pressure 


of the system. Mr. Merrill illustrated his talk with black- 
board designs and small paper flying models. 

Greely S. Curtis, of the Burgess Company of Marble- 
head, presented a number of interesting slides showing aero- 
planes in flight and also showed a number of charts. He men- 
tioned that during 1914, there had been little advance in speed 
or duration of flight, the speed record standing at approxi- 
mately 123 miles per hour. In regard to inherent stability, 
nany experiments had been made with the Dunne machine and 
with the Dunne-Burgess type at Marblehead, which prae- 
tically eliminate stalling and diving and require but little 
manipulation of hand control levers governing the stability. 
Mr. Curtis showed cuts of the Sperry gyroscope stabilizer. 

Prot. Joseph C. Riley, of the Massachusetts Institute ot 
Technology, showed many lantern slides of gasoline engines 
including four, six and eight cylinder models. He stated 
that a four cylinder model won the foreign competition pyize 
in 1912 for a seven hour test. Later in the British eom 
petition, no engine with less than six eylinders was allowed 
to enter. He called particular attention to the Bentz engine 
which has proved so economical. He pointed out the trouble 
in balancing a four cylinder engine to do away with vibra- 
tion and called attention to the advantages of six and eight 
cylinder designs. He also showed illustrations of the rotary 
types and mentioning particularly the Gnome. 

The attendance at this meeting was about 125. 


BUFFALO, JANUARY 7 

A meeting of the Buffalo Engineering Society was held 
on January 7, The meeting was addressed by Prof. J. A. 
Moyer of the Pennsylvania State College who spoke on 
Recent Development in Steam Turbine Engineering. After 
giving somewhat of a history of the early development of 
the steam engine, he gave a full and complete explanation 
of the new mereury turbine which is now being developed 
at Schenectady. There was some spirited discussion of 
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Prof. Moyer’s paper. The attendance at the meeting was 
about 160, 


CHICAGO, JANUARY 8 


A meeting of the Chicago Section to which the members 
of the Western Railway Club were invited was held on 
January 8. The speakers of the evening were R. M. Oster- 
mann and Clement F. Street who covered the subjects of 
superheaters and mechanical stokers respectively and Wil- 
lard A. Smith, president of the Railway Review, who spoke 
of Railway Economics. 

In discussing superheaters, Mr. Ostermann explained con- 
cisely, with the aid of stereopticon views, the construction 
of the superheater and cited by means of diagrams, the re- 
sults of tests showing the nature and extent of the econo- 
mies derived from the use of this apparatus. 

Robert Quayle discussed the superheater experience of 
the Chicago and Northwestern Railway which has in use, 
425 superheater locomotives. From the shop and round 
house point of view, importance was laid on the possibility 
ot suppressing steam leaks and keeping the flues open for 
the ready passage of the gases around the superheater 
units. An experimental equipment containing a pyrometer 
has been installed in some cases indicating to the men in 
the cabs, the temperature of the steam at all times passing 
through the cylinders, and in this way suggesting such 
detects in manipulation as holes through the fire, excessive 
thickness of fuel bed, steam leaks in the front end or in 
the operative damper. In regard to lubrication, difficulties 
have been overcome to a large extent by getting the en- 
ginemen into the habit of running on cracked throttle when- 
ever the engine is not running under power, and this made 
possible the general return to the usua! grades of valve oil 
instead of the more expensive kinds that at first were thought 
necessary. While the fuel savings vary with the intelligence 
and alertness of the engine crews, on the average they are 
believed to amount to twenty per cent of the amount re- 
quired by non-superheater engines. The saving in water con- 
sumption. was such that switchers were found to be able 
to work nearly fifty per cent longer on a given amount of 
water than they did before superheaters were applied. 

The boiler pressures now prevailing on superheater loco- 
motives of the Chicago and Northwestern Railway are thirty 
pounds less than on the non-superheater motive power and 
this together with the adopted practice of regularly assign- 
ing crews to engines may have been the cause of the facet 
that the direct maintenance expense was found not to be ap- 
preciably greater than similar expense on the non-super- 
heater class. Superheater equipment has also proved very 
popular with the men. 

In regard to mechanical stokers, Mr. Street spoke of the 
magnitude of the railway industry and the influence exer- 
cised on it by the efficiency movement in the use of the coal 
in the firebox of the locomotive. 

H. T. Bentley of the Chicago and Northwestern Railway 
stated that his road has not yet felt a real necessity for 
stoker equipment partly because its locomotives are rela- 
tively small and also on account of the fact that the labor 
of the firemen has been greatly reduced through the use 
of coal pushers, for the purpose of delivering the coal to 
the forward end of the tender and within easy reach of 
the firing deck. 

This was followed by a series of answers given by Mr. 
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Street to questions raised by the audience. One of the state- 
ments made in this way was that by the use of the stoker 
in one instance, slack at 60 to 75 cents per ton has been 
successtully tired in competition with run of mine, hand 
fired, costing from $1.20 to $1.50 per ton, and at the same 
time with improvements to the ability to handle traffic. 

In the diseussion of the subject of Railway Economics, 
Willard A. Smith, of the Railway Review, Chicago, cited 
the evident trend of affairs in regard to maintenance ot 
equipment costs resulting from the extended use of high 
capacity cars and locomotives. Numerous figures were cited 
to indicate this condition, not the least linpressive of these 
was that had a reduction of ten per cent been made in 
the maintenance of equipment costs on the roads of this 
country for the last fiscal year, it would have made pus- 
sible the doubling of the dividends paid and also that were 
the seemingly plausible saving of 20 per cent to be made 
in the maintenance of equipment costs on the basis of last 
year’s returns, the dividends could be quadrupled. At the 
rate maintenance of equipment expense has been increas- 
ing during the past ten years, it is to be anticipated that 
in five years, this item will represent as large an expendi 
ture as does operating expense. On some roads, main 
tenance ot equipment costs already exceed those o opera 
tion. On other roads this expense is greater than the entire 
passenger revenue. On others, locomotive maintenance alone 
costs 25 per cent more than those roads expend tor fuel. 
Since 1900 the average tractive power ot locomotives has in- 
creased 36 per cent while the cost or maintenance to those 
locomotives has increased 93 per cent. The average freight 
car capacity in the same period has increased 34 per cent, 
the average load 28 per cent, while the freight car mainte 
nance costs have advanced 67 per cent. Freight car main- 
tenance costs have so far advanced that they now amount 
to approximately two and one-third times fuel and Jocomo 
tive maintenance costs combined. 

As a possible means of solution to the problem which 
the railroads are confronting in this connection, it was sug- 
gested by Mr. Smith that there be established a national 
bureau of railway engineering whose functions would be 
to investigate conditions as to nature and capacity of equip- 
ment, roadbed, terminal facilities, ete., and render to the 
roads seeking its services such recommendations in each 
case as the country’s best engineering, and administrative 
talent and experience could afford. In Mr. Smita’s opinion, 
a bureau of this nature might properly be establ'shed in one 
of three ways, enumerated herewith in the order of their 
preference: First, a governmental bureau, for which ample 
precedence is afforded in the Department of Agriculture 
and in the Bureau of Mines; second, by private endowment, 
an action which not a few individuals or establishments 
having achieved their success through the patronage of the 
roads of this country, could well afford to take with last- 
ing benefit to the roads and distinction for themselves; and 
third, through a commission to be created by the roads on 
their own responsibility, to be supported by them jointly 
and to render an impartial service to all roads alike. This 
latter plan, it is believed, would constitute an important 
initial step in any event, since such an organization should 
have no difficulty in attracting attention to the very valu- 
able results to be derived from the work in which it would 
become engaged and thereupon should have no great diffi- 
culty in enlisting governmental or other outside support. 
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At the conclusion of Mr. Smith's remarks, Dr. W. F. M. 
Goss, whose presence had been anticipated during the dis 
cussion of the technical subjects earlier in the evening. was 
introduced, but owing to the lateness of the hour, he made 
only a few remarks. 

This account is abstracted from the report given in the 
Railway Review, January 16, 1915. 


“ST. LOUIS, JANUARY 11 


The Annual Meeting and Dinner of the St. Louis Section 
were held on the evening ef January 16 at which Chairman 
Bausch acted as toastmaster. The speakers were Edward 
Flad, Consulting Engineer and Member of the Board ot 
Freeholders: E. R. Kinsey, President of the Board of Pub- 
he Service; Joseph A. Hook, Director of Publie Utilities, 
Board of Public Service and EF. R. Fish, Seeretary of the 
Heine Satety Boiler Company. 

Mr. Flad told of the framing of the New Charter for tl» 
City of St. Louis and particularly of the things in it o! 
interest to engineers, dwelling especially on the board o} 
eflicieney, the introduction of the merit system in the hiri 
of city employees, and the concentration of power and 
responsibility in a board of public service consisting of tive 
members, the president, and two members who must be e1 
gineers of at least ten years’ experience. 

Mr. Kinsey told of the seope of the duties of the Board 
of Publie Service and how splendidly the provisions of thee 
New Charter in regard to this board were working out. 
Under the New Charter, there has been an entire reorganiza 
tion and separation of the departments each being placed 
under the s ipervision ol specialists, 

Mr. Hook spoke of some of the problems of his depart 
ment, particularly that of the Free Bridge and the River 
Terminals, and asked the codperation of the members. Sug 
gestions were offered by Messrs. Boughton, Hibbard, Hunter. 
Kinsey, Satz, Flad, Nordmeyer and Wadleigh. 

Messrs. Wadleigh, Seubert and Hunter gave brief reports 
of the St. Paul-Minneapolis meeting and Mr. Fish gave a 
report of the Annual Meeting. 


NEW YORK, JANUARY 15 


The New York meeting for January was held on the 
15th of the month instead of the usual second Tuesday. 
A lecture was given by T. Kennard Thomson, D.Se., con- 
sulting engineer, on A Really Greater New York. The lee- 
ture dealt in the main with the mechanical problems con- 
nected with the building of foundations for tall buildings 
and bridges particularly where ecaissons are required. Dr. 
Thomson showed many views of the foundation work im 
New York City, both past and present, of some of the best 
known buildings and explained in detail the many prob- 
lems connected with the use of compressed air in caissons 
especially where as is the case in Manhattan, foundations 
must be earried to a great depth. The subject matter of 
the lecture naturally led to a diseussion in conclusion of the 
possibility of a greater New York acquired through the con- 
struction of new land extending into the harbor and the Kast 
River with new transportation channels. This means that 
a greater increase of shore front could be secured to accom- 
modate greater ocean traflie together with the facilities for 
handling freight ineluding warehouses and other buildings. 


PHILADELPHIA, JANUARY 14 


A joint meeting of the Philadelphia Section with the 
Metallurgical Section of the Franklin Institute was held 
on January 14 with Prof. H. E. Ehlers and Prof. A. E. 
Outerbridge jointly presiding. Robert R. Abbott, Metal- 
lurgical Engineer for the Peerless Motor Car Company, 
presented a paper on Modern Steels and Their Heat Treat- 
ment. After considering the mixtures and compounds of 
iron and carbon present in steels, the proportions of these 
contained in steels of different carbon contents and their 
influence upon the strength of the material as indicated by 
percentage reduction in area in tension, the speaker 
deseribed the effect upon the iron-carbon constituents pro- 
duced by alloying with iron other elements such as nickel, 
chromium, manganese, ete. He then compared with this 
latter, the effects produced by heat treatment, showing that 
such eifects were practically the same as those produced by 
alloying. He coneluded with an outline of the commercial 
applications of heat-treated steel. The speaker illustrated 
his remarks by means of lantern slides of photo-micrographs 
and charts. 

The paper was discussed by Prof. A. E. Outerbridge, 
Prot. Edgar Marburg, G. R. Henderson, H. V. Wille, Dr. 
Carl Hering, H. A. F. Campbell, E. W. Finkbiner, J. T. 
Fennell, and others. 

CINCINNATI, JANUARY 21 

A joint meeting with the Engineers’ Club of Cincinnati 
was held on January 21. R. W. Rew of the Department 
of Public Service of Cincinnati spoke on the Engineering 
Features of the Proposed Rapid Transit System. About 
10) members and guests were present. 


NECROLOGY 
HERBERT NICHOLAS FENNER 

Herbert Nicholas Fenner was born in Providence, R. I. 
on Mareh 13, 1845. He obtained his early education in that 
city and after a few years experience in business, he sue- 
ceeded his father in the New England Butt Company. He 
served as treasurer of that company for many years and 
at the time of his death was president. He was also a 
Director in the Industrial Trust Company and the Joslin 
Manufacturing Company. 

Mr. Fenner took a great interest in public affairs, but 
never held political office. He was prominent in club life 
and was a director of the Puritan Life Insurance Company. 

He died in Providence, R. L., on January 5. 


HERBERT SELBY HAYWOOD 

Herbert Selby Haywood was born at Brooklyn, N. Y., on 
September 19, 1845. His parents moved to Elizabeth, N. J. 
in 1852 and he was educated at Rev. David H. Pierson’s 
school in that city. In 1862, he entered the Novelty Iron 
Works in New York City and served a four years appren- 
ticeship in marine construction work and engineering. In 
July 1866, he entered the service of the Pacifie Mail Steam- 
ship Company and made a voyage on the Steamship “Mon- 
tana” through the Strait of Magellan to San Francisco. 
On several other long trips during the years 1866 to 1872, 
he filled positions as 2nd and Ist assistant and acting chief 
engineer. For about four years, he was detailed to service 
on branch lines on a steamer plying between ports in Japan, 
China and the Siberian Coast. 
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In April, 1873, he entered the service of the Pennsylvania 
Railroad Company as machinist in the Altoona shops. In 
1874 he was detailed for special duty on the United Railroads 
ot N. J. division as Assistant Road Foreman of Engines. 
He was appointed Assistant Superintendent of Motive 
Power in 1875 to which the marine department was added 
in 1881. In 1882, he was appointed Superintendent of 
Motive Power of this same division and also of the United 
Railroads of N. J. Division in 1883 and of the Camden 
and Atlantic R. R. including the ferries and floating equip- 
ment on the Delaware River in 1884. He had supervision 
ot the motive power and marine equipment of the New 
York, Philadelphia and Norfolk Railroad from January 1, 
1890 until his death. 

During the 80’s, he took out several patents, including 
an interior check valve on a locomotive boiler, one for a 
ear journal box and another, a cut off valve for a beam 
engine. This cut off valve was adopted by practically all 
of the ferries in New York harbor. 

Mr. Haywood was one of the oldest members of the 
Society having become a member in 1880. He was also a 
member of the Society of Naval Architects and Marine En- 
gineers, the Engineers’ Club of New York, the Engineers’ 
Club of Philadelphia and the New York Railroad Club. He 
died December 14, 1914. 


CHARLES A. MOORE 


Charles A. Moore, President of Manning, Maxwell and 
Moore, Ine., New York, was born at Sparta, N. Y. nearly 
70 years ago. When he was 12 years old, he went to Lynn, 
Mass. to live with an unele and receive his education. In 
1862, he enlisted in the United States Navy and served until 
the end of the Civil War. 

Fifteen years of his early business life were spent in and 
about Boston. During this time, he was connected with the 
Asherott Manufacturing Company and the Consolidated 
Safety Valve Company in the manufacture of steam special- 
ities. 

Mr. Moore later came to New York to be with H. 8S. 
Manning & Co. In 1881, the firm name was changed to 
Manning, Maxwell and Moore. At Mr. Maxwell’s death in 
1895, the business was left in the hands of Messrs. Manning 
and Moore. Mr. Manning retired in 1905. 

In his busy years, Mr. Moore was very active in Repub- 
lican polities. He was President of the American Protective 
Tariff League, and one of the founders and for ten years 
president of the Montauk Club in Brooklyn, N. Y., a mem- 
ber of the New York Chamber of Commerce, and the Na- 
tional Association of Manufacturers and several other so- 
cieties and clubs. Mr. Moore died on December 8, 1914. 


FRANK RUSSELL PACKHAM 


Frank Russell Packham was born at Hadley, Michigan 
on May 11, 1855. He received his early education in Canada 
and his first business training with his father who was a 
miller. He also served an apprenticeship in a sewing ma- 
chine factory and learned the machine and pattern making 
trades. 

When he was 18 years old, his parents moved to Spring- 
field, Ohio, where Mr. Packham was employed as a machin- 
ist for the Wardell-Mitchell Company which is now a part 
of the International Harvester Company. 

In 1878, he became superintendent and experimental man 
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for the Baker Drill Company in Mechanicsburg, Ohio, and 
manager and designer of turner’s tools for the Packham 
Crimper Co. until 1886. 

In 1887, he returned to Springfield and identitied himself 
with the Superior Drill Company devoting his time to de- 
signing and pattern making. 

Upon the formation of the American Seeding Machine 
Company, Mr. Packham was made a director of the com- 
pany and manager of the experimental department. This 
position, he held until the time of his death. 

As an inventor, Mr. Packham contributed as many as 
150 improvements on various agricultural implements. most 
of which are now manufactured by the American Seeding 
Machine Company. Probably his most important work was 
the invention and development of the “single dise” drill. 

In 1900, Mr. Packham was appointed by Secretary Wil- 
son as a representative of the United States Government to 
tour the world in the interests of the Foreign and Domestic 
Bureau of Commerce. In 1909, he was appointed mechan- 
ical guide to the Honorable Commercial Commission of 
Japan in its visit to this country. . 

Mr. Packham died at Springfield, Ohio, on January 1. 


WILLIAM R. ECKART 

Wilham R. Eekart was born in Chillicothe, Ohio, June 
17, 1841. His relatives were pioneers in the settlement of 
that part of the State, buf in 1842 his family moved to Cleve- 
land, where his father had large shipping interests on the 
Great Lakes. His early education began in private schools, 
but from the time he was twelve years old his school days 
were divided between the publie schools of Chillicothe and 
Cleveland. Later, he took a special course in mathematics 
at the St. Clair Street Academy, Cleveland, with the view ot 
becoming a civil engineer. 

In the early fifties his father removed to Zanesville to 
engage in the operation of a flour mill, operated by water 
power, and after the installation of some improved water 
wheels, Mr. Eckart received the opportunity to serve an ap 
prenticeship in the works of Griffith, Ebert and Wedge, 
which in those days, had a high reputation for general mill 
and steamboat work; this was a welcome opportunity as the 
fascination of steamboat work had taken hold of his ambi- 
tion while traveling on the Ohio and Mississippi rivers. In 
his apprenticeship he was fortunate in having the friendship 
and guidance of Mr. Wedge, who found the time to show 
him hew to improve upon his work after he had thought it 
* good enough.” 

Mr. Eckart’s river experience aroused a desire for naval 
life, and in June, 1861, he took an examinatior before the 
Board of Engineers. On July 30, when he was twenty years 
of age, he was appointed Third Assistant Engineer in the 
navy and was ordered at once to join the fleet of naval 
vessels on the Pacific coast. On July 10, 1864, Mr. Eckart 
resigned from the navy on account of ill health and took up 
his residence in San Francisco, where he began work in the 
drawing room of H. J. Booth and Company. While with 


this company, he made the designs and drawings for the first 
California built locomotive. He remained with this company 
until February, 1869, when he received an appointment as 
draftsman in the Steam Engineering Department at Mare 
Island Navy Yard. He was afterwards made foreman ma- 
chinist and later was promoted to superintendent of steam 
machinery through B. F. Isherwood’s recommendation. 
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In 1871 Mr. Eckart lett the Navy Yard to enter into part- 
nership with Prescott, Scheidel and Company, at the Marys 
ville Foundry. The firm name was later changed to Booth 
und Eckart. It was while there that Mr. Eckart contracted 
for, designed and built the steamer Meteor for the Carson 
Lumber Company, with a guaranteed speed of 21 miles per 
hour; this steamer was used on Lake Tahoe and was prob- 
ably the tastest boat of her size known at that date. 

In 1876 Mr. Eckart was recalled by the Prescott, Scott and 
Company, who were the successors to H. J. Booth and Com 
pany, to superintend the construction and assist in designing 
and erecting some pumping. machinery for the Comstock 
Lode. About this time he moved to Virginia City to become 
consulting engineer to the “ Bonanza Firm” that owned or 
controlled nearly all of the “ North End” Mines. During 
this time he was manager of the Fulton Foundry, Virginia 
City. In 1878 he was appointed U. 8S. Deputy Mineral Sur- 
veyor for the State of Nevada. While still a resident at 
Virgina City he designed and built, in connection with W. IL. 
Sakeld, a noted millwright at that time, the Bulwer Standard 
Mill, at Bodie, which was one of the largest pan mills for 
working ore that had been built at that time. 

During the early part of 1880, Mr. Eckart was appointed 
a member of the U. S. Geological Survey under Clarence 
King and was given charge of investigating and reporting 
upon the mechanical appliances of the Comstock Lode. On 
this work, which was really a labor of love, he spent nearly 
two years collecting data, testing pumps, engines and hoists, 
aud making drawings for the Government of all the ma- 
chinery on the Comstock. The finest instruments procurable 
in the United States and Europe were used in the various 
investigations of eflicicucy. 

In 1881, Mr. Eckart removed to San Francisco and opened 
offices there as a consulting and constructing engineer, and 
during the following eight or ten years some of the largest 
and most important mining plants were designed and con- 
structed under his supervision. The pumping engine for the 
Ontario Mine, with perhaps the largest Cornish pumps tor 
deep mining ever built in the United States, were constructed 
trom his designs during this period. In 1881, he began for 
Haggin and Tevis, plans for all of the Anaconda Works, 
hoists and reduction works, and during the next seven years, 
all their mining work and mills were designed by hin. 

In 1883, The Union Iron Works, formerly Prescott, Scott 
and Company, was changed to an ineorporated company and 
Mr. Eckart was retained as consulting engineer in matters 
pertaining to the propelling power of the Government vessels 
built by that company. He was present at and assisted in 
conducting nearly all the preliminary and government trials 
of these vessels. 

In 1899, he was appointed consulting engineer to the 
Standard Electric Company and afterward became the resi- 
dent construction engineer for all their hydraulie works, in- 
cluding storage, reservoir, ditches, dams, flumes, pipe lines 
and power house installations. This was the first or among 
the first of the long distance, high-potential-transmission, 
hydraulie plants projected. 


Mr. Eckart was a member of the American Society of 
Civil Engineers, The Institution of Mechanical Engineers, 
The Society of Naval Architects and Marine Engineers and 
an Associate Member of the Institute of Naval Architects. 
He was Vice-President of this Society from 1883 to 1886. 

Mr. Eckart died at the home of his son, in Palo Alta, Cal.. 


on December 8, 1914, after a very successful engineering 
career covering a period of fifty years’ practice on the Pacifie 
coast, which, as he once said, was due “to a studious life 


surrounded by an extensive collected engiyeering library of 
American and foreign books and the appreciative assistance 
of associated engineers, together with the encouragement and 
loyalty of employers.” 


PERSONALS 


Louis Hl. Mesker has accepted a position with the sales 
department of The Nearney & Trecker Company, Mil- 
waukee, Wis. He was until recently connected with the 
Anderson Forge and Machine Company, Detroit, Mich. 


Henrik Greger, recently associated with the Epping Car- 
penter Pump Company, Pittsburgh, Pa., as assistant chet 
eugineer, has become attiliated with The Prescott Company, 
Menominee, Mich., as mechanical engineer. 


Altred W. Charles has accepted the position of cliet 
drattsman with the Canadian Copper Company, Copper 
Clif, Ont., Canada. He was formerly connected with the 
Anaconda Copper Mining Company, Butte, Mont., in the 
sume capacity. 


Kussell B. Bedford until recently President of the Rail- 
way Material Export Corporation, New York, has assumed 
the position of export manager and manager of the Eastern 
branch of the Clarage Foundry and Manutacturing Com- 
pany, Kalamazoo, Mich., with headquarters in New York. 
tle is also engaged in personal consulting engineering work. 


Arthur G. Melee has lately formed a corporation with his 
two business associates, Robert E. Baker and Donald F. 
llerr under the name of Arthur G. MeKee and Company. 


Henry Souther, Chairman ot the Standards Committee of 
the Society of Automobile Engineers, has been made a lite 
member of that Society in recognition of his distinguished 
achievement in the orderly development of the art of auto- 
mobile engineering. At the Annual Meeting of that Society, 
Mr. Souther was presented by his associates with a silver 
piece suitably engraved, as a token of the admiration and 
affection in which he is held. 


H. C. Spaulding has severed his connection with the So- 
ciety tor Electrical Development and is now connected with 
the Frank Presbrey Company organizing their electrical 
service department. 


Edward M. Hagar was appointed Honorary Vice Presi- 
dent to represent the Society at the American Road Build- 
ers’ Association in Chicago at its Eleventh Annual Conven- 
tion, December 14-18, 1914. This convention was held in 
conjunction with the Sixth Good Roads Show. The com 
mercial exhibits included samples used in road construction 
and maintenance, such as stone, gravel, asphalt, tars and 
brick, together with exhibits illustrating the various exhibits 
employed in the testing of road material; sections of 
patented pavements and pavements built with patented ma- 
terials; construction equipment varying from tools to heavy 
machines; models of contractor’s equipment, engineering a: 
testing instruments. 

In the arena of the amphitheatre in which the show wa-< 
held an oval boulevard was laid out surrounding a park 
which was set with trees, and contained a gravel walk ar: 
a fountain. The boulevard proper was constructed of vari- 
ous types of paving materials, such as asphalt, macada™. 
brick, wood blocks, concrete, tar, macadam, and asphaltic eon- 
crete. The exhibits bordering the parkway were those of 
the Bureau of Streets of the cities of Chicago, New York. 
Philadelphia and Boston, and of the State Highway Covn- 
missions of Illinois, Michigan, Iowa, Arizona, Washington. 
Kansas, Kentucky, New York, Virginia, Rhode Island ard 
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Maine and of the North Carolina Geological and Eeonomic 
Survey. In addition, the United States Government was 
represented by a very interesting exhibit from the office of 
Publie Roads of the Department of Agriculture, and Canada, 
by an exhibit from the Highway Commission of Ontario. 


STUDENT BRANCHES 
CARNEGIE INSTITUTE OF TECHNOLOGY 

At a meeting of the Carnegie Institute of Technology 
Student Branch on January 13, E. H. Bickeley, C.LT. 709 
read a paper on some of the things he had learned and done 
since he left Carnegie Institute, and made the following 
suggestions to the students: know your materials; learn 
from the practical man; everything we do, think or say has 
a cost; what you cannot produce quickly is not your own; 
what you can produce quickly is what you are valued at. 

Mr. Bickeley then told of some of his work at the H. J. 
Heinz plant at Pittsburgh. He cited a number of instances 
to show how wastes had been eliminated and explained his 
system of card indexes and curves which he used in keep- 
ing track of the various operations going on in the plant. 
For instance, in a department where water or compressed 
air is being used, meters are put in the line. A report is 
received from the foreman of the department and this is 
plotted on the curve. <A rise in the curve immediately de- 
notes that there is something wrong. 

The speaker then described his invention, the motorgraph 
which is an electrical sign on which the letter forming words 
appear at the right side of the sign and move across the 
face, disappearing on the left side. The lettering and mo- 
tion is controlled by a moving perforated strip of paper 
anu because of this simple control, changes in the letter- 
ing can be made almost instantly, and a continuous stream 
of different reading matter ean be flashed across the sign. 


COLORADO AGRICULTURAL COLLEGE 


At a meeting of the Colorado Agricultural College Stu 
dent Branch on November 19, the following ollicers were 
elected; A. T. Johnson, chairman; W. K, Morrison, vice- 
chairman; and T. H. Sackett, secretary-treasurer. A pro- 
gramme committee was appointed consisting of the chair- 
man, vice-chairman and the secretary. 

At a meeting on November 23, the progress of Oxy-Acety- 
lene Welding was reviewed by E. 8S. Murray and Standard- 
izing Machinery was discussed by W. K. Morrison. 

On December 7, Recent Developments in the Diesel En- 
gine, by H. R. Setz was discussed. 

At a meeting held on January 4, Prof. Albert Cammack 
gave an extemporaneous talk on Tool Steels. He outlined 
briefly the history of the development of tool steel, speaking 
particularly upon the tests, use and manufacture of modern 
high speed steels. He discussed hardening and tempering 
steels and the economy resulting in the employment of the 
high speed steels. 


KANSAS STATE AGRICULTURAL COLLEGE 


At a meeting of the Kansas State Agricultural College 
Student Branch on January 14, Prof. S. L. Simmering of 
the mechanical engineering department gave a paper on 
Manufacturing Wire Nails. From the ore as taken from 
the mine, Mr. Simmering told of its progress through the 
plant until it comes out a finished product. When the ore 
is first received, it is run through the crusher and a sample 
for chemical analysis is taken from each lot and from this, 
the amount of impurities is determined. In making up a 
charge for the blast furnace, the ores are mixed in propor- 
tions so that the resulting iron will be within the allowable 
limit of impurities. The iron is taken from the blast fur- 
nace to the Bessemer converters and made into steel, which 
steel is cast into ingots and then rolled to a square about 
four by four in. and eut into twenty-four inch lengths. 
These blocks are then heated and rolled to a three-eighths 
in. rod. This rod from the rolling mill is coiled in bundles 
the same as wire, heated and annealed in lime. It is then 
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cold drawn to the size required for the nail. One machine 


makes the complete nail. 
KANSAS UNIVERSITY 

At the regular meeting of the Kansas University Student 
Branch, on January 7, 8. E. Campbell discussed an article 
on Cost Aecounting by William Kent which appeared in 
Industrial Engineering. He spoke principally upon its 
economic value in large plants rather than upon methods of 
keeping cost accounts. 

Dean P. F. Walker, Honorary Chairman of the branch, 
spoke briefly on the Annual Meeting at New York. He 
gave a general outline of the whole meeting, explaining 
how it was conducted and touched slightly upon some of 
the papers given. 

At a meeting on January 14, Dean Walker continued his 
talk and spoke of the purpose and value of engineering 
societies of all branches to the engineering profession. Al 
though he spoke more specifically of the Am. Soe. M. E., 
he gave briefly the histories of many other important en 
gineering societies such as the American Society of Civil 
Engineers and the American Institute of Electrical En- 
gineers. 


LEHIGH UNIVERSITY 


Prot. Thomas E. Butterfield and a party of Seniors from 
Lehigh University visited New York during the week Janu 
ary 4-9 on their annual tour of inspection of large engineer- 
ing plants. A visit was made to the Engineering Societies 
Building, where the students were shown the Library with 
its wealth of engineering and scientifie literature, the head- 
quarters of the Mining, Electrical and Mechanical Engineer- 
ing societies and the Museum of Safety, where there is a per- 
manent exhibit of all types of safety appliances. 

All students who intend to live in New York upon gradu 
ation are invited to make the Society their headquarters and 
avail themselves of the Library and other privileges. 

STEVENS INSTITUTE OF TECHNOLOGY 

The Student Branch at Stevens Institute of Technology 
held its second lecture on December 15. J. I. Lyle, General 
Manager of the Carrier Air Conditioning Company gave 
a very interesting talk on Air Conditioning, giving examples 
ot many of the applications of drying and humidifying air 
in the industries. The talk was appreciated because it dealt 
with subjects with which all of the hearers were conversant 
and because it was treated clearly and concisely. Views of 
air conditioning apparatus as used in its applications. were 
used as illustrations. 

Another lecture was held on January 5. The speakers 
were |. E. Moultrop, superintendent of construction for the 
Boston Edison Company and J. W. Parker, assistant super- 
intendent of operation of the same compaany. Mr. Moul- 
trop gave a brief outline of the history of the company, 
describing its original equipment contrasting .t with that 
of the present plant. He also enumerated the various items 
to be considered in choosing a site for a power plant. Mr. 
Parker told how the responsibility for each part of the 
work was divided among the men, and how the welfare of 
the workmen was taken care of. He also ceseribed the 
company’s method of handling their peak load. Both 
speakers illustrated their talks with lantern slides. 


UNIVERSITY OF CINCINNATI 

At a meeting of the University of Cincinnati Student 
Branch on January 15, B. S. Hughes of Steigner, Hughes 
and Alvez, Consulting engineers, gave a lecture on The 
Problems of a Consulting Engineer. As an illustration of 
the conditions which may confront the consulting engineer, 
Mr. Hughes assumed that he was to build a power plant 
with a certain capacity and that the expense item was no 
object. For a plant which would be operated under these 


conditions, under a scientifie management, and with a skill- 
ful staff, it would be advisable to install a high grade sys- 
tem of units, and probably include all of the modern heat- 
If, however, the plant was not to be 


saving appliances. 
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operated under scientific management, it would be advisable 
to install units of lower initial cost. 

Mr. Hughes cited several examples which illustrated the 
Various conditions affecting the design and operation of 
power plants. He mentioned the equipment of steam power 
plants with condensing units, where live steam was used for 
drying purposes in the factory which was an obvious waste 
of tunds for initial cost and operation. Another ease in 
Which an important item was overlooked was that of the 
large paper mills in the South which were splendidly de 
signed trom an engineering standpoint, but which were 
surrounded by such unattractive local conditions that good 
men could not be induced to stay. 

At the close of the paper, Prof. A. L. Jenkins, of the 
University of Cincinnati, and others informally discussed 


the 
UNIVERSITY OF COLORADO 


At a meeting of the University of Colorado Student 
Branch on January 14, R. N. Robertson, mechanical engin- 
of the American Smelting and Refining Company, spoke 
on Boiler Setting and the Altitude Effect. Mr. Robertson 
discussed rather fully the matter of boiler settings for di! 
ferent coals used at various altitudes. He brought out the 
prineiple points in connection with combustion under thes 
conditions, giving the qualities of various coals and their 
relation to the design of Tturnaces, The speaker said that 
the altitude is a very important factor in combustion. About 
oU per cent increase must be made in the flues and con 
bustion chamber and 75 per cent increase in the height of 
the stack to cause the proper dratt for eomplete combus 
tion with the rarified air at altitudes of two miles or more. 
Mr. Robertson showed some new designs of settings and 
results from his own experience with soft coals in the com- 
pany turnace, and some new points on combustion. The 
speaker believes that the under-feed is the best form ot 
stoker for all purposes and all conditions and that there 
is no doubt that it is coming to be the prevailing form. 


UNIVERSITY OF MISSOURI 


The University of Missouri Student Branch held a meet 
ing on December 17, at whieh Stanley Goodman and P. R. 
A. Nolting read and diseussed their paper on The Effect 
of Various Constituents of Coal upon the Fusing Point of 
its Ash. 

At a meeting on January 10, F. N. Westeott read a 
descriptive paper on the St. Louis Water Works System, 
and F. P. Hutchinson read a paper on Smoke Prevention. 


EMPLOYMENT BULLETIN 


Note: In sending applications stamps should be 
enclosed for forwarding. 


The Secretary considers it a special obligation and pleasant duty to be the 
medium of securing positions for members, and is pleased to receive requests 


both for positions and for men. The published notices of “men available” are 
made up from members of the Society. Notices are not repeated except upon 
special request. Names and records are kept on the office list three months, 
and if desired must be renewed at the end of such period. Copy for the Bulletin 
must be in hand before the 12th of the month. 


POSITIONS AVAILABLE 


010 Mechanical engineer as assistant superintendent for 
cement mill, New York State. Applicant should have a 
technical education as well as practical experience, and 
must have demonstrated his ability to handle men efficiently. 
One who has had cement mill experience preferred, and com- 
petent and willing to make a study of the repair costs. 
Salary $150.00 per month. Apply through Society. 


011 Man capable of superintending power and plant and 
assisting production superintendent in large cement manu- 
factory. Salary rate $150.00 per month. Location New 
England. 


013 Assistant superintendent for chemical manufactur- 
ing plant in Middle West employing 1500 men. Chemical 


education and experience in handling men and machinery 
required; applicant please state age, education, previous 
experience, salary received heretofore and salary desired. 


014 Mechanical engineer with good designing ability 
and large experience in conveying machinery to take charge 
of drafting and engineering department of company manu- 
facturing conveying machinery. Give experience, references. 
salary expected and full particulars whieh will be treated 
strictly confidentially. Location Middle West. 


015. Chief draftsman, man experienced in the design 
and manufacture of sheet metal products such as office fur- 
niture, filing cases, and similar equipment, competent to 
systematize and direct the work of thirty to forty men. Give 
age, education, experience, references, and the salary ex- 
pected. New York eoneem. 


"19 Laboratory instruetor. Salary beginning at $1500 
per year with excellent opportunity for promotion. Loca- 
tion Nevada. 


O20 Resident engineer on construction and extension of 
cement plant in Tennessee. Salary between $150 and £200 
per month. Apply through Society. 


021 Good designing draftsman, experienced in designing 
automatic paper forming machinery such as envelope or 
paper box machinery, and one who has had several years of 
machine shop training. Location New York. 


N22 District representative wanted in one of the laree 
Middle West cities to handle steam turbine account. Ap- 
plicant must have had experience in steam engineering prac 
tice and the application of turbines, turbo-pump sets, turbo- 
generator sets and turbo-blower sets, and the sales ability 
necessary to the successful handling of the account. Apply 
thro igh the Society. 


23 Foundry and machine shop located in Metropolitan 
district wishes services of technical man with about ten 
to twenty thousand dollars to invest. Apply through 
Society. 


024 Young man for work in efficieney department of 
middle west concern, with shop experience and possibly some 
experience in efficiency work. Will require a man with ini- 
tiative. Applicants state in detail experience and give the 
approximate salary that would be considered. Names of 
former employers should be included. 


25 General foreman of large machine shop manufae- 
turing large generators and other work of a kindred char- 
acter. Apply through Society. 


026 Wanted party with capital to assist in financing the 
development of important improvements in the design and 
application of hydro-pneumatie apparatus. 


29 An engineer of established reputation on the Pacifie 
Coast desires partner with eapital to form a corporation to 
engage in general engineering and contracting business. One 
who has had previous experience or technical knowledge and 
ability to get business. New York interview desired. 


030 Ageney wanted for small patented electrieal device 
of foreign invention. Apply by number. 


031 First-class designer in coneern in New York State 
making paper printing, and book machinery, ete. 


032 Large manufacturing company with modern steel 
working equipment and complete organization, has capacity 
larger than at present required. Will be pleased to hear 
from parties desiring the manufacture of their produets. 
Apply through Society. 


033 High grade shipping clerk to take charge of the out- 
put of a firm employing 750 men at the present time work- 
ing night and day. Would consider only man thoroughly 
experienced. Location Connecticut. 


— 
4 


136 SOCIETY AND LIBRARY AFFAIRS 


036 Man to take charge of a foundry, machine shop and 
blacksmith shop now in course of ereetion; not necessary 
that he be a craftsman, but rather a good handler of men 
and with a knowledge of cost accounts, ete. Establishment 
is for repair work for large iron mines. Apply by number. 


MEN AVAILABLE 


B-1 Junior, graduate M.1.T., mechanical engineer, age 
30, married, five and one half years experience in design and 
construction of power plants and illumination of textile 
mills, sales of electro power, and preparation of contracts, 
desires position in engineer’s office as assistant to manager, 
superintendent of a cotton mill, master mechanic or pur- 
chasing agent. 


B-2 Junior, technical graduate in mechanical and elec- 
trical engineering, ten years experience in design, construc- 
tion, operation and maintenance of power house and sub- 
stations, high voltage electrie design, piping design and 
layouts, ete., and building designs, desires position as power 
engineer, assistant superintendent of large mill, or designing 
engineer for large engineering firm or contractor. 


B-3 Mechanical engineer, five years experience in design 
and reproduction of agricultural and marine gas and oil en- 
gines, one year in charge of mechanical and of a new food 
product, desires responsible position in production or sales 
department. 


B-4 Member, 12 years experience in designing, as super- 
intendent of construction, as transit man, in transmission, 
purehasing, shipments and office details, as operating super- 
intendent of 3000 barrel cement plant, connected with plants 
in the East, Middle West and Central South, desires to con- 
nect with responsible firm. Location immaterial. 


B-5 Mechanical engineer, well qualified by technical edu- 
cation, experienced in research aldéng lines of engineering 
physies, desires position involving industrial research or 
experimental engineering. Would also consider position as 
salesman on the road. 


B-6 Member, graduate mechanical engineer, age 34, 11 
years successtul experience in designing, manufacturing, ex- 
perimental and sales engineering; gas and oil engines of 
small and medium sizes, gas and electric hoists and draw 
bridge machinery, gas and oil tractors, railroad water service, 
coal and ore unloading dredge machinery. Well qualified 
for position as chief draftsman, experimental or production 
engineer or assistant superintendent. Practical and resource- 
ful in economic methods of manufacture. 


B-7 Member with well established office in New York 
desires to correspond with responsible concerns in regard to 
representation. 


B-8 Associate member, graduate M.E., 1910, age 33, 
three years experience teaching and two of practical experi- 
ence, has ability to superintend and imerease elliciency of 
production. At present employed as assistant superimten- 
dent of small factory, desires position along similar lines, or 
will consider other opportunities in mechanical engineering; 
would also accept teaching position. 


3-9 Member, technical graduate, 15 years experience 
supervising design and construction of power plants, office 
and factory buildings, mechanical equipment and fire protee- 
tion systems, drawing specifications and contracts, desires 
position along similar lines, or with consulting engineer. At 
present employed by large industrial corporation in admin- 
istrative engineering capacity. 


B-10 Member, 25 years experience in mechanical, elec- 
trical and automobile work, thoroughly up-to-date in eco- 
nomical manufacture and time saving methods, desires posi- 
tion as manager, mechanical engineer or salesman. 


B-11 Mechanical engineer, technical graduate, age 30, 
thorough knowledge of all types of pumps and pumping 
machinery, gasolene and oil engines, sugar house machinery, 
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drawing room, erection room, and engineering department, 
desires responsible position, sugar plantation work in Mexico 
or sales engineer in Brazil. 


B-12. Member, 30 years experience in hydraulic forging 
machinery and other heavy machines for the manipulation 
of metal, desires position as designing adviser or exeeutive 
along these lines. Can be engaged for part time if desirable. 


B-13 Member, age 34, technical graduate, 11 years 
experience in mill engineering and central station work con- 
sisting of designing, drawing up specifications, buying equip- 
ment, supervising installation, managing operation and 
maintenance, good executive and accustomed to handling 
high grade men, desires position as works engineer or with 
consulting engineer. At present employed. 


B-14 Engineer with ten years experience in building up 
sales organizations, factory improvements in paper mills, 
tanneries, chemical works, metal working plants, machine 
tool building, clothing industries, ete., and having established 
large consulting practice in management engineering for a 
firm of industrial advisers, desires position with similar 
engineering or accounting firm. 


B-15 Electrical and mechanical engineer, graduate Uni- 
versity of Illinois, 1901, post graduate, 1910-1911, E.E. and 
M.S., 13 years practical experience in testing, design, con- 
struction, operation and management of steam, electric and 
hydro-electric plants, ineluding generation, high-tension 
transmission, distribution of electrie light and power for 
mines and cities in the United States and abroad, investiga- 
tions and reports, is open for immediate engagement. Loea- 
tion immaterial. 


B-16 Member, Stevens graduate, 25 years experience, 
well established record with prominent concerns, engaged in 
interchangeable manufacture, especially apt on tool design 
for large production with high degree of accuracy, successful 
executive in engineering and productive lines, desires posi- 
tion as manager, superintendent or mechanical engineer. 


B-17 Graduate M.1.T. in mechanical engineering, two 
years experience in maintenance of power equipment, plant 
and designing new factory building with large manutactur- 
ing concern, two years inspecting reinforced concrete and 
steel structures with irrigation project, familiar with rein- 
forced concrete design, desires position with construction 
firm, or power and plant department of manufacturing 
coneern. 


B-18 Cornell graduate, age 33, one and one-lhalt years 
study of railroads in Germany, eight years railroad shop 
experience, desires position with engineering or manufactur- 
ing firm, or shop machine tool works. At present employed 
as practical instructor of apprentices. 


B-19 Cornell graduate, age 28, married, seven vears ex- 
perience as machinist, toolmaker, master mecharic and chief 
engineer in charge of power and refrigeration plant, desires 
position in experimental work, testing, design or teaching 
mechanical engineering subjects. 


B-20 Mechanical engineer, student member, 1914 gradu- 
ate of large Eastern university, desires position with indus- 
trial or commercial concern. 


B-21 Junior member, M.I.T. graduate, age 27, married, 
four and one half years experience, including drafting, 
power plant, textile machinery, office and executive work, 
desires permanent position with reliable concern offering 
chance for advancement. 


B-22 Student member, graduate of University of Mis- 
souri, desires engineering position of any kind which offers 
chance for advancement. 


B-23 M.I.T. graduate in mechanical engineering, nine 
years experience in motive power department of a large rail- 
way system, desires position with railway company in either 
M. P. or C. T. department. Location immaterial. 
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3-24 Associate-member, 


graduate M.IL.T., associate 
A.LE.E., age 26, experienced in teaching and as foreman, 
assistant superintendent and experimenter, desires position 
with manufacturer or experimenter. 


b-25 Graduate engineer with ten years practical experi 
ence in power, heating and refrigerating work, including 
installation, design and estimating, would like to have the 
opportunity of doing some work while confined to his home. 
Has had special experience in physics, chemistry and caleu- 
lus and would be willing to do editorial work in these and in 
engineering subjects. 


3-26 Member, graduate of M.L.T., with broad experi 
ence, would like executive position, or position as assistant 
to chief executive in large concern. At present employed 
but desires change. 


B-27 Mechanical and electrical engineer, graduate W.P.L, 
age 26, experienced in machine shop and steel mill work de- 
sires to make change. At present employed. 


b-25 Superintendent or factory manager familiar with 
most modern practice in machine shops, foundries and mau 
facturing plants, competent to design tools and fixtures tor 
increasing production and reducing costs. 


8-29 Mechanical engineer, age 31, 14 years experience. 
desires position in engineering, sales or drafting department. 
Detail of education and experience furnished to those inter 
ested. 


B-30 Mechanical engineer, technical graduate, age 38, 15 
years experience in manufacturing lines, shop, operating. 
drafting, engineering, efliciency, sales ineluding railroad. 
Corliss engines, gas engines and producers, saw mill, mming 
machinery, transmission and special machinery, complete 
steam and gas power plants. 


B-31 Junior, mechanical engineer, Columbia graduate 
with varied experience desires to connect with an industrial 
concern, not necessarily in an engineering capacity at the 
start. Location immaterial. 


B-32 Engineer, Stevens graduate, age 31, unmarried, ca 
pable manager, excellent designer, experienced writer o! 
specifications, has just completed supervision of several larg: 
manufacturing plants, desires position as chief engineer for 
firm of industrial engineers and architects. Especially wit!) 
South, location immaterial. 


B-33 Member, long and valuable experience respor 
sible positions in design and construction, supervision of 
printers’ machinery, thorough knowledge of field and re- 
quirements and construction of rotary web presses, folders. 
flat beds, offsets, electrotypes and stereotype machinery. Em 
ployed as chief draftsman. 


3-34 Member, technical graduate, age 34, married, 16 
years experience, including wide shop drafting room and 
outside experience, mainly in automobile and motor truck 
lines. Capable of handling advertising and publicity and 
engineering department at the same time as shop details and 
executive correspondence. Location preferred vicinity of 
New York. 

B-35 Member, technical training, age 35, married, 14 
years experience with large industrial concerns in many ¢a- 
pacities up to superintendent is open for a position require- 
ing the services of an engineer executive whose predominat- 
ing ability is along mechanical lines and who is capable of 
assuming charge of the operation of the works of a large 
department. At present employed. 


B-36 Junior member, technical training, 11 years experi- 
ence, including foundry and machine shop practice, design. 
reorganization, construction, equipment of mill buildings and 
power plants, estimates, schedules of materials, building 
specifications and appraisals, fire service piping, sewage dis- 
posal and surveying. also as assistant on steam engine tur- 
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bine and boiler tests, desires to locate permanently as me- 
chanical engineer, assistant to eugineer or works manager. 


B-37 Member, sales engineer, established in New York, 
with a broad acquaintance in New England and Middle 
Atlantic States, desires to secure an additional account, pre- 
ferring plant equipment or steam specialty. Salary or com 
Mussion, 


B-38 Member, technical graduate, 15 years shop and 
drafting room experience designing and superintending con- 
struction; thoroughly trained in machine shop, pattern shop 
and foundry work, with exceptional ability in tool designing 
and inventive work, desires position as instructor of machine 
design or with consulting engineer or manufacturer where 
there is opportunity for advancement. Location preferred, 
Eastern or Central States, 

B-39 Student member, age 26, technical graduate M.FE., 
experienced as machinist, mechanical draftsman, desires po- 
sition as assistant to engineer, superintendent or manager 
of engineering concern. Loeation immaterial. 


B-40 Contracting engineer, college graduate, age 40, 
eight years experience as contractor for steel works, fur- 
naces and structures, desires connection with steel company 
or firm of contractors. 


B-41 Junior member, age 28, graduate mechanical engi- 
neer, five years practical experience, last two and one half 
years engineer of tests of large automobile company, desires 
position as assistant superintendent or engineer. 


B-42 Mechanical engineer thoroughly familiar with de- 
sign and operation of power plants, railroad electrical en- 
gineering, shops, ete., desires position. 


B-48 Graduate mechanical and electrical engineer, ex- 
perienced in design and construction of machinery, building, 
manufacturing, systematizing, accounting, refrigeration, de- 
sires permanent position in New York. 


B-44 Mechanical engineer and superintendent, 12 years 
experience, in present position four years. Qualified to aec- 
cept position as assistant general manager, superintendent, 
or mechanical engineer. Now employed but would resign to 
accept advantageous offer. 


ACCESSIONS TO THE LIBRARY 


This list includes only accessions to the library of this Society. 
Lists of accessions to the libraries of the A. I. E. E. and A. I. M. E. 
can be secured on request from Calvin W. Rice, Secretary of Am, 
Soc. M. E 


ACETYLENE JOURNAL. vol. 10, nos. 2-11; vol. 12, no. 11. 
Chicago, 1908-9, 1911. 


AMERICAN ASSOCIATION OF Puptic ACCOUNTANTS. Year- 
Book 1913-14. New York, 1914. Gift of American As- 
sociation of Publie Accountants. 


AMERICAN Society OF ENGINEERING ContTRACTORS. Journal, 
vol. 2, nos. 8-10. New York, 1910. 


AMERICAN Society OF MunicipaL IMPROVEMENTS. Proceed- 
ings of 16th Annual Convention, 1909. Milwaukee, 
1909, 


Association OF Rartroap Air Brake Mew. Proceedings of 
4th Annual Convention, 1897. Nashville, 1897. 


ASSOCIATION OF RAILWAY SUPERINTENDENTS OF BRIDGES AND 
BuitpinGs. Proceedings of 7th-13th Annual Conven- 
tions. 3 vols. Concord, N. H., 1897-1903. 


Ariantic Iwrra-Coastan Waterway. The project advo- 
cated by the Atlantic Deeper Waterways Association. 
Official survey lines and present status of the work in 
its various sections. Philadelphia, 1914. Gift of At- 
lantie Deeper Waterways Association. 
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Big Creek IniriaL DEVELOPMENT, 1914. Gift of Pacitie 
Light & Power Corporation. 


Rattway Cius. Official Proceedings, vol. 8, no. 
2. Montreal, 1909. 


CEMENT AND ENGINEERING News. vol. 22, no. 2. February 
1910. Chicago, 1910. 


CentTRAL Ratway Cuivus. Official Proceedings. vol. 6, no. 
5; vol. 7; vol. 11, no. 2; vol. 15, no. 2. New York, 
1900-01, 1905, 1909. 


CHEMIE DER ZUCKERINDUSTRIE, Oskar Wolhryzek. Berlin, 
1914, 


Der Civitincenteur. New Ser. vol. 1. Freiberg, 1854. 


Concrete Review (Association of American Portland Ce- 
ment Manufacturers). vol. 4, no. 3. Philadelphia. 


Cost Or Power, G. B. Gould and C. W. Hubbard. New 
York Fuel Engineering Company, 1914. Gift of pub- 
lisher. 

Showing the value of testing coals before purchase. While pri 
marily intended for advertising purposes it contains much matter 
of intefest to coal users. 


THE Crank. vol. 6, no. 1. Ithaca, 1891. 


Derrorr Boarp OF Water COMMISSIONERS 62p ANNUAL RE- 
PorRT, 1914. Detroit, 1914. Gift of Board of Water 
Commissioners of City of Detroit. 


DevutscHe BucuprucKer Berurs GENOSSENSCHAFT. GE- 
ScHAFTS-BericHT. 1913. Frankfurt am Main, 1913. 


Dustiess Concrete Frioors, L. C. Wason. (Revised from 
a paper delivered before the National Association of 
Cement Users in December 1910. Gift of author. 


ELecrroLtysis FroM Stray Execrric Currents, Albert F. 
Ganz. <A lecture delivered before the American Water 
Works Association, June 6, 1912. Gift of author. 


ELEVATORS AND THEIR Sarety, W. E. D. Stokes. 1914. Gift 
of author. 


Factory. vol. 1, no. 2. Chicago, 1907. 


Force NECESSARY TO ACCELERATE THE RecrprocaTiING Parts 
OF THE CONNECTING Rop CraNK MECHANISM, M. W. 
Davidson. A mathematically correct deduction. Gift 
of author. 


Gas Associations or Proceedings of the Con- 


gress held at the Louisiana Purchase Exposition, June 
15-16, 1904. 


Tue Gas Tursine, Norman Davey. London, 1914. 


GEARING, A Practica, Treatise, A. E. Ingham. London, 
1914, 


HEATING AND VENTILATING MAGAZINE. vol. 1-2, no. 7, 9-12. 
New York, 1904-05. 


Inutinois Society OF ENGINEERS AND Surveyors. Ist, 16th, 
20th Annual Reports, 1886, 1901, 1905. 


INDIANA ENGINEERING Society. Proceedings of 14th, 26th 
Annual Meetings, 1894, 1906. 


INFLUENCE DIAGRAMS FOR THE DETERMINATION OF MAXIMUM 
MoMENTS IN TRUSSES AND Beams, M. A. Howe. New 
York, 1914. 


INTERNATIONAL ASSOCIATION OF Fire ENGINEERS. 33d, 34th 
Proceedings, 1905-06. 


Iowa ENGINEERING 5th-6th, 9th-11th, 13th, 15th 
Proceedings, 1893-94, 1897-99, 1901, 1903. 


JAHRBUCH DER WISSENSCHAFTLICHEN GESELLSCHAFT FUR 
Fivuaerecunik. II Band, 1913-14. Berlin, 1914. 


Tue JOURNAL 
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LimiraTiON OF ARMAMENT ON THE Great Lakes. Carnegie 
Endowment for International Peace. Pamphlet no. 2. 
Washington, 1914. Gift of Carnegie Endowment tor 
International Peace. 


Tue Locomorive Sroxer, Clement F. Street. A paper read 
before the Western Railway Club of Chicago, October 
20, 1914. New York, Locomotive Stoker Co., 1914. 
Gift of author. 


Epirion. January-February 1908, 
March-August 1909, 


Manvat or Perrot Morors aNp Moror Cars, I’. Strickland. 
ed. 2. London, 1914. 


MECHANICAL PROPERTIES OF Woop, S. J. Record. New York, 
1914. 


Dre METHODE ALPHA-GLEICHUNGEN ZUR BERECHNUNG 
voN RAHMENKONSTRUKTIONEN, Axel Bendixsen. 
lin, 1914. 


Diz METALLFARBUNG UND DEREN AUSFUHRUNG, Georg Buch- 
ner. ed. 5. Berlin, 1914, 


METROPOLITAN SEWERAGE COMMISSION OF NEw York. Pre- 
liminary Reports on the Disposal of New York’s Sew- 
age. no. XVII. Mareh 1914. Gift of Metropolitan 
Sewerage Commission of New York. 


NationaL Pavixnc Brick Manvracturers’ ASSOCIATION. 
Specifications for the Construction of Vitrified Brick 
Street Pavements and Vitrified Brick Highways. Re- 
vised edition. Cleveland. Gift of Association. 


New Association oF Gas ENGINEERS. Proceed- 
ings 36th-38th meetings, 1906-08. New Bedford, 1908. 


New Encuanp Rartroap Proceedings of meeting, 
November 1901. Springfield, 1901. 


New York Rartroap Cius. Proceedings, vol. 4, nos. 5, 6-9; 
vol. 5, nos. 1-3, 5-9; vol. 6; vol. 7, nos. 2-7. New York, 
1894-1897. 


Nortuern Cive. Official Proceedings, vol. 4, no. 
4. Duluth, 1909. 


Norruwest Ramway Cive. Proceedings, vol. 5, no. 7; vol. 
6, nos. 3-5, 7, 9; vol. 7, nos. 1, 3; vol. 10, nos. 1, 4-5. 
St. Paul, 1900, 1901, 1904. 


Nores on Catenary Construction or New York, WEst- 
CHESTER AND Boston Ratiway, Sidney Withington. 
Reprinted from Journal of the Franklin Institute, De- 
eember 1914. Phila., 1914. Gift of author. 


NovuveLLes ANNALES DE LA Construction. vols. 1-7; 15-21; 
22-23 (Ser. 3, vol. 1-2); 32-38 (Ser. 4, v. 5-9); 40-44 
(Ser. 5, vol. 1-5), 1855-61, 1867-77, 1886-92, 1894-98. 
Paris, 1855-61, 1867-77, 1886-92, 1894-98. 


Onio Gas Licgur Association. Proceedings, 1901-1906. 
(4 vols.) 1904-06. 


Socrety oF SURVEYORS AND Civit ENGINEERS. 15th, 
18th-22d Annual Reports. 1894, 1897-1901. 


Orecon Socrery or Encrxeers. Constitution, Reports of 


Officers, Directory. 1914-15. Portland, 1914. Gift of 
Society. 


Parrern Maxine, F. W. Turner and D. G. Town. New 
York, 1914. 


Piunketr, W. C., & Sons, History or, 1814-1914, One 
Htnprep YEARS oF Business. Gift of W. C. Plunkett 
& Sons. 


PoRTEFEUILLE ECONOMIQUE DES MACHLNES. vols. 1-5, 17-20. 
Paris, 1856-60, 1872-75. 


PracticaL Manuat or AvuTocenovs WetpinG, R. Granjon 
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and P. Rosenberg, translated by D. Richardson. ed. 2. 
London, 1914. 


Pus.ic Service. June 1912. Chicago, 1912. Gift of Amer- 
ean Electric Railway Association. 


ReGuLATION OF Rivers, J. L. Van Ornum. New York, 1914. 


River Discnarce, J. C. Hoyt and N. C. Grover. 


d.3. New 
York, 1914. 


Sarety VaAtve. vol. 4; vol. 5, no. 6; vol. 7, no. 7. New } ork, 
1890-93, 


SisLey JOURNAL OF ENGINEERING. vol. 8, no. 4; vol. 9, nos. 
1, 8-9; vol. 12, nos. 2, 5. Ithaca, 1894, 1895, 189s. 
Sociére pes INGéNreurRs. Mémoirs. 1875-1879. Paris. 
1875-79. 

Soutnern & Cius. Proceedings, 
November 1895; August 1897; January 1904. 

STEAM. vol. 1, nos. 2, 3,6. New York, 1908. 


Stream Power Piants, Chas. L. Hubbard. ed. 2. New 
York, 1914. 


STREET RaiLWay ASSOCIATION OF THE State OF New York. 
Report of 26th Annual Meeting. New York, 1908. 
SrrueturaL EncGineers’ Hanproox, M. S. Ketchum. New 
York, 1914. 

Tue Tecunic., vols. 4-7, 11-15. 1888-97, 1895-99, 
Tecunocrarn. vol. 14, 1899-1900. Urbana, 1900. 
TECHNOLOGIST. vols, 3, 6. New York, 1872, 1875. 
Tueory or Revativiry, R. D. Carmichael. New York, 1913. 
Tue Transit. vol. 1, no. 1; vol. 4, no. 1; vol. 9. Jowa City, 


1890, 1896, 1904. 


TRAVELERS STanparpD. Vol. 1, October 1912-December 1913. 
Hartford. Gitt of Travelers Insurance Co. 


TRAVELING ENoineers’ Association. Proceedings of the 
22d Annual Convention, 1914. Buffalo, 1914. Gift of 
Traveling Engineers’ Association. 


U. S. Commissioner or Licgurnovuses. Annual Report to 
the Secretary of Commerce, 1914. Washington, 1914. 
Gift of Dept. of Commerce, Bureau of Lighthouses. 


U. S. Lyrverstatre Commerce Commission. 3d Annual Re- 
port of the Chief Inspector of Locomotive Boilers, 1914. 
Washington, 1914, Gift of Interstate Commerce Com- 
mission. 


Vatve Wortp. vol. 1; vol. 2, nos. 1-11; vol. 3, nos. 1-4, 7-9; 
vol. 4, no. 2, 6-11; vol. 5, nos. 3-11; vol. 6, nos. 2-11; 
vol. 7; vol. 9, nos. 1-5. Chicago, 1905-13. 


Water AND Gas Revirw. vol. 2, no, 7-vol. 5, nos. 4, 6; vol. 
6, nos. 7-11; vol. 7, nos. 1-2, 4-12; vols. 8-15, no. 2; 
vols. 17-20. New York, 1892-1910. 


Die WERKZEIGE UND ARBEITSVERFAHREN DER PRESSEN, Max 
Kurrein. Berlin, 1914. 


ZEITSCHRIFT FUR DAS GESAMTE TURBINENWESEN. vols. 1-3. 
Berlin, 1904-06. 


GIFT OF C. W. RICE 


CumMinG, L. Introduction to the Theory of Electricity. 
ed. 2. London, 1885, 


Hotman, S. W. Diseussion of the Precision of Measure- 
ments. Boston, 1888. 


KENNEDY, RANKtN. Modern Engines and Power Gener- 
ators. vol. 1. London. 
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Prescorr, Geo. B. Eleetricity and the Eleetrie Telegraph. 


vols. 1-2. New York, 188s. 


SaLtomons, Davin. Management of Accumulators. vol. 1, 


Electric Light Installations. ed. 7. London, 1592. 
EXCHANGES 


Air CONDITIONING. Carnegie Library of Pittsburgh. Pitts- 
burgh, 1914. 


AmMeriIcaN Society oF Civin ENuineers. Transactions. vol. 
77. New York, 1914. 


ILLinois University. Water Survey Series no. 11. Urbana, 
1914, 


KonINKLIJK [ystiruut VAN INGeNnteurs. Jaarboekje, 1914. 
’s-Grravenhage, 1915. 


MUNICIPAL ENGINEERS OF THE City OF New YorRK AND TH! 
BROOKLYN ENGINEERS CLUB TO NARROWS SIPHON, 
RicHMOND CONDUIT AND SILVER LAKE RESERVOIR, COM- 
BINED Excursion, Octoser 10, 1914. Pamphlet. 


NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. Trans- 
actions no. 96. Boston, 1914, 


U.S. Navat Orservatrory. Annual Report, 1914. Washing- 
ton, 1914. 


TRADE CATALOGUES 


Aspestos Prorecrep Metau Co., Beaver Falls, Pa. Asbestos 
steel for roofs and walls. 1914. 


Buripers Iron Founpry, Providence, R. I. Venturi hot 
water meter for boiler feed, ete. Bulletin no. 85. 


Centrat Exvectric Co., Chicago, Ill. Electron. December 
1914. 


Wire Co., Clinton, Mass. Steel Fabric. 
October, 1914. 


Coen Co., San Francisco, Cal. Bulletin “C.” Latest im- 
provement in mechanical oil burners. November 1914. 


Fiannery Bott Co., Pittsburgh, Pa. Staybolts. December 
1914. 


General Exectric Co., Schenectady, N. Y. Bulletin no. 
43320. Type W flame are lamps for series and multiple 
cireuits. 1914. 


Green Fvet Economizer Co., Matteawan, N. Y. Bulletin 


no. 22. Green conical flow fan. 


Harrison Sarety Borer Works, Philadelphia, Pa. Coch- 
rane meters. 48 pp. 


Hervert & Hvercen Co., New York, N. Y. Catalogue of 
Projection Department. 32 pp. 


Japcer Rorary Vatve Moror Co., Mt. Vernon, N. Y. Mod- 
ern gasoline power. 9 pp. 


Koenrinc Macuine Co., Milwaukee, Wis. Koehring mixer, 
October, November, 1914. 


Lescuen, A., & Sons Roper Co., St. Louis, Mo. Lesehen’s 
Hereules. December 1914. 

Locomotive Stroker Co., Schenectady, N. Y. Catalogue no. 
13. Type C street locomotive stoker. 


Pitt, Wm. R., Compostre Iron Works, New York City. 
Cireular on “ Folding Gates.” 


Unper-Frep Stoker Co. or America, Chicago, Ill. Pub- 
licity magazine. October, December 1914. 


Watwortnu Mre. Co., Boston, Mass. Walworth Log. De- 
cember, 1914. 
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UNITED ENGINEERING SOCIETY 


AMERICAN Roap Burupers’ AssociaTion. Proceedings of 
Annual Convention 9th, 10th. New York, 1912-13. Gift 
of Association. 


AMERICAN SCENIC AND PRESERVATION SOCIETY. 
19th Annual Report, 1914. Albany, 1914. Gift of 
American Seenie and Historic Preservation Society. 

ARCHITECTURAL Porrery, Leon Lefévre. Translated from 


the French by K. H. Bird and W. M. Binns. London, 
1900. 


Association OF Dominion Lanp Surveyors. 7th, 8th An- 
nual Report, 1913, 1914. Ottawa, 1913-14. Gift of 
Association. 


AUTOGENE METALLBEARBEITUNG. vols. 1-6. Halle, 1908-1913. 


BIBLIOGRAPHIE DER DEUTSCHEN ZEITSCHRIFTEN LITERATUR. 
Beilage band VI. Band XXXIV A. Leipzig, 1914. 


Bone Propucts aNnp Manures, Thomas Lambert. London, 


1913. 
Cuemistry OF Dye-sturrs, Georg von Georgievies. London, 
1903. 


Coau‘Tar DISTILLATION AND WorRKING Up or Tar Propucts, 
Arthur R. Warnes. New York, 1914. 


COMPARISON OF CERTAIN PHYSICAL PROPERTIES OF NICKEL 
STEEL AND CARBON STEEL PROVING THE SUPERIORITY OF 
NICKEL STEEL OVER CARBON STEEL FOR BRIDGE AND 
STRUCTURAL Purposes, Albert Ladd Colby, July 1903. 
rift of International Nickel Co. 


DryinG py MEANS or AIR AND Steam, E. Hausbrand. Trans- 
lated from the German by A. C. Wright. ed. 2. Lon- 
don, 1912. 


GewerBLicnh TECHNISCHER RaTuHGeser. vols. 1-6. Berlin, 
1902-1907. 


GOVERN MENT OWNERSHIP OF TELEPHONES, Mitchell Manner- 
ing. Supplement no. 26 for Brief of Arguments against 
Public Ownership. Reprint from National Magazine, 
July, 1914. Gift of American Telephone and Telegraph 
Company. 


GraPpHic MerHops FoR PresentTING Facts, W. C. Brinton. 
New York, 1914. 


GUIDE TO THE CURRENT PERIODICALS AND SERIALS OF THE 
Unitep States anp Canapa. By H. O. Severance. ed. 
3, 1914. Ann Arbor, 1914. 


HanpsBook OF TABLES AND FoRMULAS FOR ENGINEERING, C. 
A. Peiree and W. B. Carver. MeGraw-Hill Book Co., 
New York, 1914. 


Hanpsook To THE TECHNICAL AND ArT SCHOOLS AND COL- 
LEGES OF THE UNITED Kinapom. London, 1909. 


THe JOURNAL 
Am.Soc.M.E. 


InpustriaL Arts INpEx. Second Annual Cumulation, 1914. 
White Plains, N. Y., 1914. 


Ink Manuracrure, Sigmund Leliner. London, 1914. 


INTERNATIONAL LIBRARY OF TECHNOLOGY. Manufacture of 
Gas, lron, Steel and Cement. vol. 104. Seranton. 


Is Raitroap BECOMING STRANGULATION, L. 
Lee. Address before Highland Park Church Men's 
League. New Brunswick, N. J., November 20, 1914. 
Gift of Fairfax Harrison. 


LACKAWANNA Steet Company. Handbook, edition of 1915. 
Lackawanna, N. Y., i911. Gitt of Company. 


LeEHRBUCH DER FarBENCHEMIE, Hans Th. Bucherer. Leip- 
zig, 1914. 


LEXIKON DER Paprer-INDUSTRIE. DeutscH-E NGLISCH- 
Franzosiscu. 1905. Zurich, 1905. 


List oF WorRKS IN THE New York Pusuic Liprary RELATING 
TO OXYACETYLENE WELDING. New York, 1914. Gift 
otf W. B. Gamble. 


MaNnvaL OF PracricaL PorrinG. Edited by C. F. Binns. 
London, 1907. 


MANUFACTURE OF ALUM AND THE SULPHATES AND OTHER 
SALts OF ALUMINA AND IRON, Lucien Gesehwind. Trans- 
lated from the French by Chas. Salter. London, 1901. 


MANUFACTURE OF MINERAL AND LAKE PIGMENTS, Josef 
Berseh. London, 1901. 


Les Manuscrits LEONARD ViNnctI, Chas. Ravaisson- 
Mollien. 6 vols. Paris, 1881. 


MINERAL Waxes, THEIR PREPARATION AND Uses, Rudolf 
Gregorius: Translated trom the German by Chas. Sal 
ter. London, 1908. 


Der MotorwaGen. vol. 1; vol. 2 (exeept nos. 10-11); vols. 
3-9; vol. 10 (except no. 28); vol. 11; vol. 12 (except no. 
2): vol. 13. Berlin, 1898-1910. 


New York TIMES |[Npvex. vol. 3.1914. New York, 1914. 

Om Cotors axp Printers’ Inxs. L. E. Andés. London, 
1905. 

PRINCIPLES AND Practice oF Dippinc, BuRNISHING. Lac- 
QUERING AND Bronzinc Brass Ware, W. N. Brown. 
ed. 2. London, 1912. 


RaILways AND Prosperity. Address by W. G. Harding, at 
the annual dinner of the Railway Business Association, 
December 10, 1914. Gift of Fairfax Harrison. 


RernForcep Concrete Construction, G. A. Hool. vols. 1-2. 
New York, 1912. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
ABRIDGED LIST OF OFFICERS AND COMMITTEE CHAIRMEN! 


Joun A. Brasnear, President 
Finance Committee, R. M. Drxon 
House Committee, S. D. CoLLerr 
Library Committee (to be appointed) 
Committee on Meetings, J. H. Barr 
Committee on Membership, W. H. Dorn 
Publication Committee, C. I. Earun 
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